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Reinforcing Steel Saves Expense on 
Concrete 

















TRUSCON 
STEEL CO 





Truscon Road Mesh Truscon Wire Mesh 


Reinforcing steel. increases Truscon Wire Mesh is fur- 
strength and reduces main- nished either in rolls or in 
tenance. large flatsheets, easily handled 
a and placed. 

The use of Truscon Contrac- 
tion Joint completes and per- 
fects the construction. Write 
for literature and estimates. 


Truscon Products insure the 
right reinforcement for con- 
crete roads. 


Truscon Road Mesh is an ex- 
panded metal with 6x12-inch 


diamond mesh—furnished in * Truscon Steel Co. 


flat sheets 5 feet wide and ~ YOUNGSTOWN, OHIO 


various lengths. Truscon Contraction Warehouses and Representatives 
ont in Principal Cities. } 4 





What dees it mean to be able to buy all of the machin- 
ery needed for the maintenance of your streets and roads 
from one company? It means just this: that the repu- 
tation and service of a nation-wide organization is back 
of each machine you own. It means that every machine 
is built right, built to cut costs. It means that you get 
‘tried and true’’ products—no experiments here. 


All these facts, and many more, make Austin-Western 
the line for municipalities to select and standardize 
upon. Hundreds of counties and cities are now doing 
this and find that it pays. 


In the Austin-Western line there are quality-built mach- 
ines for every step in the building of a road—from 
crushing the rock to sweeping the finished pavemert. 


Write for catalogues covering any and all 
of the machines you are interested in. 


The hati esas Road Machinery Co. 


CHICAGO, ILLINOIS 








Albany Chicago Jackson New Orleans Pittsburgh Salt Lake City 
Atlanta Columbus Kansas City New York City Portland San Francisco 
Billings Dallas Los Angeles Oklahoma City Richmond Topeka 
Boston Denver Nashville Philadelphia St. Paul Wahoo 





EXPORT DEPARTMENT 
Cauuacoa> ALLIED MACHINERY COMPANY or AMERICA <em> 
9 Canmeans Sv. CEA. Cases Acmaces Hew Voor 


Mew Youn, 
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When the question of steel road forms arises, let 


HELTZEL 


answer it for you. 





Heltzel Steel Road Forms do give ser- One contractor is using this year Helt- 


vice—they are dependable. zel Steel Forms purchased /3 years ago. 
The ever increasing number of new Are the steel forms you now have capa- 
users prove this fact. ble of giving such service? 


A copy of Catalog M will be mailed upon request. 


The Heltzel Steel Form & Iron Co. 


WARREN, OHIO 
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FREE 


Information, Specifications, 
Literature and Expert 
Engineering Advice About 


GRANITE 


PAVING AND CURBING 


The Granite Paving Block Mfrs. 
Association of the U. S., Inc. 
31 State St. BOSTON, MASS. 


Representing 


THE WORLD’S GREATEST 
GRANITE QUARRIES 


-LITTLEFORD 
Tar and Asphalt Heaters 





No. 69. Tar and Asphalt Heater. 


Favored by municipalities and leading con- 
tractors everywhere for 


MAINTAINING and BUILDING 
ROADS and PAVEMENTS 


The No. 69 Heater illustrated is exception- 
ally strong. It is very compact and con- 
venient to handle. Made in several sizes 
and will burn coal, wood or oil. 

Circulars and Prices on Request. 


LITTLEFORD BROS. 


460 E. Pearl St. Cincinnati, Ohio 














“PIONEER” 
Highest Quality Asphalts 


Any Melting Point, Any Ductility, Any Penetraticn 


We are Asphalt Specialists, and there is now a 
PIONEER product complying with practically 
every Asphalt or Bituminous specification. Let 
us quote you on your requirements. 


OUR POLICY: ‘‘A personal interest in every 
order; an earnest endeavor to please.’’ 


“PIONEER” 


Ruberoad Cement 
It’s New It’s Different It’s Efficient 


A product that will interest every engineer and 
contractor; especially made and adapted for re- 
pairing cracks in concrete roads and pavements. 


THE PIONEER ASPHALT CO. 


LAWRENCEVILLE, ILL. 





15 BRAND NEW 


20 H. P. TRACTORS 
FOR SALE 


HALF PRICE 


CARL HEIM 


Security Bldg. CHICAGO, ILL. 




















ATTENTION! 
Dealers in County Supplies 


We are in touch with county purchas- 
ing agents in every county in the 
Southern States and wish to communi- 
cate with dealers in County Supplies 
and others who have services to offer 
to counties—especially those used in 
connection with the construction and 
maintenance of roads and bridges. 


P. O. Box 1014, Atlanta, Ga. 
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ASHEVILLE 


TEXACO Asphaltic Con- 
crete in the famous 
Grove Park Section of 
Asheville, N. C. This 
pavement was built in 
1917 on old macadam. 


To combine beauty with 
durability. That was the pav- 
ing problem in Asheville, N. 
C., America’s famous resort. 
This problem was solved suc- 
cessfully by laying TEXACO 
Asphaltic Concrete. 


Asheville now has thou- 
sands of square yards of dur- 
able, resilient TEX ACO 
pavements, which harmon- 
ize in beauty with the en- 
trancing scenic surround- 
ings. 





Another view of the 


TEXACO Asphaltic Con- 
crete in Asheville, N. C., 
which was constructed in 


1917. 


Just as Asheville selected 
TEXACO pavements, so 
have many other world- 
famed resorts found TEX- 
ACO the most durable and 
serviceable. 


Atlantic City and Long 
Branch in New Jersey, Min- 
eral Wells in Texas, Fior- 
ida’s far-famed resorts, and 
many others have pavements 
that last—made of TEX- 
ACO Asphalt. 


| TEXACO 


| The Texas Company 
' Asphalt Sales Dept., 17 Battery Place, New York City 


New York Richmond Jacksonville New Orleans Chicago Oklahoma City Minneapolis 
Houston Philadelphia Boston Tampa Memphis Cleveland Kansas City 
Wichita Des Moines 
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Concrete Roads 


——— be * SPRINGFIELD 
aiartennneeneuleones PAVING BRICK 


It is demonstrated beyond doubt that 
to make concrete roads proof against 
heavy motor traffic, weather and time’ 
a fabric of steel must be incorporated 
in the concrete. 


overl great State have oo rated. ARE 
American Steel and Wire WIDELY 


Company’s USED 











Concrete 
Reinforcement 
Fulfills every engineering requirement. ° . ° 
Send for our book on road building. ao * Paving Brick 

CHICAGO ompany 
CLEVELAND SPRINGFIELD, ILLINOIS. 
PITTSBURGH 
DENVER 





THE CUMMER ROAD ASPHALT PLANT 


THREE SIZES THREE UNITS 
Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 


THE F. D. CUMMER G&G SON COMPANY 
CLEVELAND, OHIO New York Office, 19 West 44th Street 











Faultless Service in Every Respect wutn‘taxine MeasuRemenrs 


That’s what you can rest assured you are getting when you use 






PIONEERS IN CONNECTION WITH THE NOTE- 
WORTHY IMPROVEMENTS MADE IN TAPES 


sna: ; a -f More of them are in use than all other makes because they 
ee AE > have for years consistently maintained the highest reputation 


Send for naire 28 THE [UFAIN, Br YLE Ca. I a ENG. WINDSOR, ONT. 
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The “Coaterpi'- 
lar’s’’* field of 
usefulness is by no 
means limited to 
road work. On 
farm and ranch, in 
the mining, oil and 
lumber industries 
—wherever power 
and endurance are 
at a premium, the 
“‘Caterpillar’’* 
has no real com- 
petitor 


CATERPILEIR 


HOLT 


PEORIA). ILL 
STOCKTON, CALIF 


MUNICIPAL AND COUNTY ENGINEERING 





Making Road Funds Go Further 


Cost figures prove that the Holt ‘‘Cat- 
erpillar’’*Tractorcan beused profitably 
in more phases of road work than any 
other method or machine. That’s why 
hundreds of new ‘‘Caterpillars’’* are 
getting into action this spring on road 
work all over the country. Used singly 
or in fleets, the savings a ‘‘Caterpillar’’* 
willeffect are enormous. Because of its 
speed, power, flexibility and endur- 
ance, ‘‘Caterpillar’’* supremacy is 
solidly established for all kinds of road 
work. Now is the time to act. The 
road funds you can save with ‘‘Cater- 
pillars’’* this season will more than 
pay for the equipment. Write, tele- 
phone or wire for further information. 


* There is only one “‘Caterpillar’’—Holt builds it. The 
name was originated and is owned exclusively by 


this company. Infringements will be prosecuted. 


THE HOLT MFG. CO., Inc., PEORIA, ILL. 


Branches and service stations all over the world 





In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 





10 


MUNICIPAL AND COUNTY ENGINEERING 





Vol. LX. No. 4 





**BEREA”’ 


Sandstone Curbing 
Pioneer in the field 


PRODUCED BY 


The Cleveland Stone Co. 


Main Offices: 
Union Bidg., 1836 Euclid Ave. CLEVELAND, OHIO 
Western Offices: 
Room 1112 Merchants Loan & Trust Bidg., Chicago 





WM. E. DEE COMPANY 


30 North LaSalle St. 


CHICAGO, ILL. 
WE MANUFACTURE 
D & D Safety Cover 
Guaranteed not to 
Rattle or Dish. 








Full Line of MANHOLE 
and 

2 ere | CATCH BASIN COVERS 

Patent Numbers—965163-1177850 of all kinds. 


WRITE FOR OUR PRICES 











NORCO 
Asphalts and Road Oils 


Endorsed by Leading Authorities 
PRODUCED BY 


NEW ORLEANS REFINING 
COMPANY 


INCORPORATED 
‘Good Hope, La. 


Offices: Maison Blanche Annex. New Orleans,La. 


Refinery: 














Advantages- 


of WOOD BLOCK PAVEMENTS 
Extended for Years With 


S$ IMPRo 

gts eR OY: 

PERMANENT. 2 

Reosors \dliiamdia 
Republic Creosoting Company, Indianapolis, Ind. 






No Bleeding 














New Automatic Cement Tester 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO. 


Grand Prize Panama-Pacific 
International Exposition, 1915, 


500 North Twelfth St. 
PHILADELPHIA, PA. 








IN STRAIGHT OR MIXED CARS. 


SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 
Disposal Tanks — Fire Clay Meter Boxes 


CANNELTON SEWER PIPE CO., 


Manufactured of OHIO RIVER FIRE CLAY. 
Cannelton, Ind. 











Equal to 
the Best 














MURPHYSBORO PAVING BRICK COMPANY 
“EGYPTIAN” BLOCK 


PROMPT DELIVERIES. 





Surpassed 
by None 











MURPHYSBORO, ILLS. 
LET US QUOTE YOU PRICES. 








if you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK & 
The Block with experience behind it Wis. #4 
Oldest in Service ~s 
Unexcelled in Quality 
Medal Paving Brick Company 
CLEVELAND, OHIO. 








UVALDE 


ASPHALT PAVING COMPANY 


1 BROADWAY NEW YORK 
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MOTOR 
































Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 











FEDERAL ROAD BUILDERS’ TRUCK EQUIPPED WITH TWO BATCH LEE DUMP 
BODIES, IN RUNNING AND DUMPING POSITIONS. 
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Motor Truck Operation and Accounting LX VIII 

















Use of Trucks for Garbage Collection at 
South Pasadena, California. 


The information here given on the use 
of motor trucks for garbage collection 
is from a letter to the editor by Mr. R. 
V. Orbiscn, City Manager of South Pasa- 
dena, California: ‘ 

“The City of South Pasadena has a 
population of over 8,000, an area of 3% 
sq. mi.; about 45 miles of traveled streets 
and approximately 2,500 residences. 

“In the collection of garbage, the city 
was divided inic three sections, and a 
twice-a-week collection is made from 
each district by the city. The business 
sections and the hotels receive a daily 
service. 

“We are using a Bethlehem 1%4-ton 
truck equipped with a 3-yd. dump body 
and a Woods hydraulic hoist. The crew 
consists of a driver and two pick-up men, 
and they average 20 miles of streets per 
day. As the garbage is kept in the rear 
of the premises, it necessitates the men 
walking farther, and consequently re- 
quires more time than where the garbage 
is placed on the parking. The pick-up 
men work very fast and it requires about 
six hours for each district. 

“Based upon the past 8 months’ records, 
the cost of collecting our garbage is as 
follows: 








aE OP Ree HE PT ee ee $2,840 
EE eT ame eT re 240 
NG ic cca 0 ae han iw oe Slaw aan 380 
OE ov KisereeadnievnnceSeRress 55 

$3,515 
Less sale of garbage ........... 1,073 

$2,442 


Or $305 per month. 

“This gives an average cost of 67c per 
truck mile, and 45c per capita per year. 

“The truck driver has a key to the 
police boxes and calls in at different 
hours for complaint slips. 

“There is no question in my mind but 
that the motor truck is indispensable in 
the collection of garbage. There are lo- 


cations, however, where teams could be 
advantageously used by having a motor 
truck haul trailers to different sections of 
a city, collecting the garbage with the 





. age units; 


trailers drawn by teams and then collect- 
ing the loaded trailers with the truck.” 


Building Trucks to Meet Requirements 


The strong truck companies do not 
manufacture trucks merely according to 
their own ideas of what the customer 
should want but spare no effort to learn 
just what the customer’s requirements 
really are and then trucks are built to 
meet those requirements. Above the 
chassis there is room for great flexibility 
in design and in body design particularly 
the product of the truck manufacturer in- 
dicates how closely he keeps in touch with 
the changing and developing require- 
ments of his customers in various lines 
of business. 

To illustrate how a _ well-established 
truck manufacturing company goes about 
serving its clientele reference is here 
made to the practices of the Kissel Motor 
Car Co., Hartford, Wis., in rendering en- 
gineering service to road builders. 

Kissel during the past 15 years has de- 
veloped and _ perfected: First—proven 
types of motor truck hoist and dump 
equipments, dual hopper units, load 
spread regulators and other types of haul- 
Second—Kissel engineering 
service for contractors and road builders. 

In designing and perfecting the Kissel 
“Heavy Duty Road Builder” with dump 
body and hydro hoist—the Kissel Dual 
Hopper Dump Body and other road con- 
struction units and equipment—Kissel 
employed knowledge gained by studying 
contractor’s problems on the road—as 
well as with road builders and contractors 
who have visited the Kissel factories. 

Kissel engineering service gives scien- 
tific attention to transportation require- 
ments of contractors who are contemplat- 
ing additional equipment, or who are 
planning additional investment in motor 
truck equipment. This service goes be- 
yond truck building by building up profit 
for contractors—by supplying equipment 
that pays for itself in a short time. 

The Kissel Motor Car Company’s en- 
gineering division has for the past five 
years made a special study of the adapta- 
bility of the motor truck to good roads 
work. This study has not been superfi- 
cial, nor has it been confined to one lo- 
cality, but on the contrary the engineers’ 
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Heavy Duty Packards Predominate 


Fifteen years ago, the city of 
Detroit purchased its first Pack- 
ard Truck. Today this same 
truck is working faithfully 
shouldertoshoulder with newer 
Packards built as late as 1921. 


In the service of the city, and 
under the competitive condi- 
tions this service imposes, heavy 
duty Packards have demon- 
strated their power, economy, 
and steadfast stamina. 

Already the municipality 
owns and operates 87 Packards. 


As their other trucks wore out 
or became too expensive to 
operate, Detroit replaced them 
with heavy duty Packards. 


Packard Trucks consistently 
perform at low cost and with 
sure dependability. They are 
powerful and strong. They are 
expertly rated to the work re- 
quired of them. They have the 
advantage of local service 
facilities established to main- 
tain every Packard as a unit of 
high earning ability. 


PACKARD MOTOR CAR COMPANY: DETROIT 


Ask the man who owns one 
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KISSEL 


Designs and Develops a Highly Efficient 
SPECIAL ROAD BUILDERS’ TRUCK 


To Meet the Requirements of 
C. F. LYTLE, Sioux City, Iowa, 


one of the largest contractors and building engineers 
in the country. 





Mr. Lytle is building about 18 miles of 20-foot cement road, from 8 to 11 inches 
thick, with gutters, in Sioux City, lowa. He needed a truck to speedily carry 
two batches—134 cubic yards each—of sand, gravel and cement from his supply 
base to the mixer—a truck that was not only economical, but one that was 
thoroughly dependable. 


Mr. Lytle’s complete fleet of tenKissel Special Road Builders’ Trucks will be 
shown in the next issue of this publication. 


General Specifications of Kissel’s Special 
Road-Builders’ Truck 


Short wheelbase—special double channel frame for strength—36x6-inch front, 
42x9-inch rear, Pneumatic Cord tires—special steel body with special center par- 
tition and gate to handle two batches—powerful motor—special sectional driver’s 
cab—horizontal two-cylinder hoist—tire pump—the whole job geared and pow- 
ered for flexibility, power and proper speed. 


In deciding on Kissel Trucks and his source of supply for transportation units, 
Mr. Lytle necessarily took into consideration not only truck specifications, but 
the reputation and fifteen years’ experience of the Kissel Motor Car Company, 
as truck builders and transportation engineers, and their ability to give efficient 
service at all times. 

Kissel’s ability to produce motor truck equipment to meet contractors’ specific 
requirements is due to thorough study of road builders’ problems, coupled with 
an engineering service based on analyzing contractors’ transportation needs and 
determining the proper equipment to solve them. 


Literature describing Kissel Equipment in the service of prominent 
Contractors and County Commissioners sent on request. 


KISSEL MOTOR CAR CO., Hartford, Wis. 


SPEED —ECONOMY—DEPENDABILITY 
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KAISSEL 


DUAL HOPPER DUMP UNIT 


Kk ISSEL Engineering Service to contractors comprises designing and building 
IN transportation units to fit particular requirements or individual needs, de- 
pending on type of work. 


The above Kissel Dual Hopper Dump Unit is an example of a Kissel Unit sup- 
plied to a contractor who required special equipment to fit a specific purpose. 


Result—this Kissel Dual Hopper Dump Unit, built with 116-inch wheelbase, 
eliminates rehandling of material by hauling direct to the mixer. 


Kissel Heavy Duty Road Builder 


shown below, is a Kissel Engineered Unit, de- 
signed and built for heavy work in gravel road 
building for the Wisconsin Highway Commission 


in Washington County, as well as contractors and 
engineers in many other states. THE HUG TURN TABLE, 


used in connection with concrete road work, 
turns the truck in a very short radius, to the mixer, 
without injuring the cross bed or disturbing the 
cross boards. 





Further details regarding Kissel Engineering 
Service to Contractors, and road building 
equipment, can be had by addressing 


KISSEL MOTOR CAR CO. 


HARTFORD, WIS. 


SPEED—ECONOMY—DEPENDABILITY 
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analyses have been from the ground up, 
taking in every grade of soil encountered 
in all parts of the United States. 

The haulage, mixing and spreading of 
different kinds of road buuilding mater- 
ial—the obstacles road builders are con- 
stantly up against—all have been an- 
alyzed, studied and classified, and the 
1921 Kissel road building equipment for 
gravel as well as for concrete work, rang- 
ing from the Dual Hopper job the Kissel 
Heavy Duty Road Building Truck, with 
exelusive body, loading and unloading 
equipment, is the result. 

The Kissel Contractors and Good Roads 
Division 

The increased demand for the Kissel 
“Heavy Duty” model, popularly known 
as the Kissel Road Builder, necessitated 
the formation at the Kissel factory of 
the Contractors’ Division, formed for the 
express purpose of giving individual study 
to the peculiar haulage problems of con- 
tractors and county commissioners. 

This division is composed of not only 
the Kissel Transportation Engineers, but 
the regular Kissel engineering corps, aug- 
mented by the Kissel Zone Distributors. 
It works with contractors and county 
commissioners who are either contemplat- 
ing additional equipment or who are plan- 
ning initial investments in motor truck 
equipment. 

As an example of how this Contractors’ 
Division works, the following excerpts 
from a plan sent to a western contractor 
are interesting: 

“Regarding the cost and performance of 
Kissel Trucks on your 5%4-mile job with 
three mixing stations: 

“This job figures approximately 10,500 
cu. yds. mixed material. The daily ca- 
pacity of your mixer is 300 cu. yds. 
maximum, which, under ideal conditions, 
would mix the job in 35 days’ time, bar- 
ring delays. for weather and breakdowns. 

“The maximum hauling distance from 
any one mixing point is about 1 mile. 
Therefore, with the mixing time for 1 
batch being 1 minute, a 1% cu. yd. load 
would require 5 minutes’ time. The speed 
of truck 12 miles per hour would require 
15 minutes for a round trip. On this 
basis 4 trucks of 11% cu. yd. capacity 
would be required to keep the mixer go- 
ing steadily.” 

Then followed a table, listing the ap- 
proximate cost of the Kissel truck equip- 
ment necessary to handle the foregoing 
job. 

This cost table was made up of the 
price of the chassis, the dump body and 
hoist equipment and freight charges to 
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destination. The sum total of these three 
items made up the initial truck invest- 
ment, to which were added the following 
items: 

1—Fixed Charges—which consisted of 
interest at 6%, depreciation for 5 years, 
taxes, license and insurance. 

2—Maintenance Charges—consisting of 
such items as overhauling and repairing 
for the year, together with garage 
charges—the sum total representing the 
maintenance charges. 

3—The Operating Charges consisted 
of estimated gasoline consumption for 310 
days per year, lubricating oil consump- 
tion, wages of the driver and complete 
tire equipment for the full period. The 
sum total of these items represented the 
operating charges for the year. 

The grand total of these initial in- 
vestments—fixed charges, maintenance 
charges and operating charges—divided 
by the number of days the truck would 
operate each year, gave an operating 
cost of approximately $12 per day. 

The plan then concluded with the fol- 
lowing paragraph: 

“The Kissel ‘Freighter’ should make a 
round trip on this job in 15 minutes, in- 
cluding loading time, and carry a 1% cu. 
yd. load. At a cost of $12 per day, this 
will give you a unit cost of practically 15¢ 
per cu. yd. of concrete placed on the job 
by truck. Operation of four trucks for 35 
days at $12 per day, the total cost of haul- 
ing the mixed concrete would be $1680.” 


Grading Contractor Changes from Horses 
to Trucks 


The Carlin Grading Co., of San Fran- 
cisco, have this to say in reference to 
their changing over from the use of horse- 
drawn to motor equipment on their grad- 
ing work. 

“For a great many years we operated 
entirely with horse-drawn equipment 
firmly believing that such equipment was 
essential to successful grading operation 
and in fact it was not without a struggle 
that we were finally convinced that motor 
equipment was necessary if we were to 
remain in business and successfully meet 
competition. 

“We have had occasion at different 
times to rent trucks and a careful check- 
ing of their cost and efficiency as against 
our own horse-drawn equipment figured 
on a yardage basis finally convinced us. 
In September, 1919, we placed an order 
for two 5-ton Sterling chain driven, dual 
gear ratio dump trucks and operated them 
for three months under a careful cost sys- 
tem with the result that we immediately 
purchased three more and are now oper- 
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Speed and hill climbing 


The present Pierce-Arrows travel 
from point to point 15% faster than 
before. Their hill-climbing ability 
—pulling out of holes or through 


sand—is 25% greater because of the 
Dual Valve Engines in them. 


Governed to an indicated speed, their 
greater power permits them to maintain 
their pace, so they make more trips and 
cover a wider radius each working day. 


1etce .©.. 


2 -ton $3750 

3\-ton 4950 

5-ton 5700 
TOW All Prices F.O.B. Buffalo 
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ating a fleet of five Sterling dump trucks, 
and have recently placed an order for 
three more. We are selling off all of our 
horses and wagon equipment, and will in 
the future handle all of our operations 
with motor equipment. In fact at the 
present time we are using in addition to 
our own trucks 18 hired trucks of various 
makes.” 

Truck Runs on a Steam Rail Road 

The Winchester & Western Railroad 
has recently installed a passenger serv- 
ice which is unique, and it is predicted 
that it may revolutionize the passenger 
service on short line railroads. 














SERVICE 2%-TON 
TO CARRY 34 


TRUCK, 
PASSENGERS, 
ATED ON THE WINCHESTER & WEST- 
ERN RAILROAD. 


EQUIPPED 
AS OPER- 


This railroad is now operating from 
Winchester, Va., to Wardensville, West 
Virginia. The car is a powerful gasoline 
motor truck. It is equipped with a body 
which seats 34 passengers comfortably, is 
well heated and electrically lighted. 

This body is mounted on a 2%-ton 
Service motor truck. The wheels are the 
same as on regular Service trucks, but 
instead of rubber tires flanged iron tires 
are used, which are the same as those 
used for the pony truck wheels of the 
largest locomotives. The rims are about 
1 in. thick. 

The truck runs on schedule time, and 
is hauling almost capacity loads. It ar- 
rives at Winchester at 9:55 a. m. and 
leaves at 3:00 p. m. Passengers are en- 
thusiastic over the new car, and prefer 
it to a regular passenger coach; there is 
no smoke, dust, or cinders, and but very 
little noise. 

The Winchester & Western Railroad 
has already announced “theater special’ 
runs for the truck every Wednesday and 
Saturday evening, and the car will be 
available for special trips to town on any 
special occasion which may warrant it. 
Pierce-Arrow Bus Makes 2,000-Mile Trip 

Through Eastern Cities 

To demonstrate the strides made in 

the development of the modern motor 
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bus, a 2,000-mile tour of eastern cities 
is being made by a bus recently intro- 
duced by the Pierce-Arrow Motor Car 
Company. The bus. which seats 25 pas- 
sengers and incorporates all the latest 
safety and comfort devices, is designed 
especially for the dual-valve two-ton 
chassis, which permits of a safe and 
economical speed of 23 miles an hour with 
a maximum of comfort for the passengers. 

With the adoption of motor busses by 
a number of street railway systems as a 
means of augmenting their regular equip- 
ment, the ppblic is taking an interest in 
the growth in usage of this type of pas- 
senger-carrying vehicle. The appearance 
of the Pierce-Arrow, therefore, is attract- 
ing widespread attention in the various 
cities through which it is passing on its 
tour. 

“Traction authorities today regard the 
motor bus as a valuable ally,” says Rob- 
ert O. Patten, truck sales manager of the 
Pierce-Arrow company. “By running 
busses in streets paralleling street car 
lines, congestion in rush hours is avoided. 
Equally successful is their use in tapping 
newly developed sections, for it is a costly 
matter to acquire new streets cars, new 
trolley poles and wire, and new tracks at 
about $75,000 a-mile. Then, too, the mo- 
tor bus solves the problem of handling 
circus-day, ball-game and other unusual 
crowds. 

“In cities where trolley companies have 
added motor busses to their equipment, 
experience has shown that the bus serv- 
ice is comparable in headway, speed, earn- 
ings and econemy of operation to the 
trolley service.” 

The route being followed by the bus in- 
cludes the following cities: Rochester, 
Syracuse, Utica and Albany, N. Y.; 
Springfield, Worcester and Boston, Mass.; 
Providence, R. I.; Hartford and New 
Haven, Conn.; New York City, Newark 
and Trenton, N. J.; and Philadelphia. 


Three Eras of Transportation in India 


The accompanying illustration shows 
one of the six Wichita 3%-ton trucks, 
manufactured by the Wichita Motors 
Company, Wichita Falls, Texas, hauling 
brick for Mackintosh Burn, Ltd., builders 
and contractors of Calcutta, India. To 
the left are the carts drawn by Indian 
buffalo which these trucks have since 
replaced, while above the truck are seen 
the natives with their baskets, which pre- 
viously had been replaced by the ox carts. 
This illustration is interesting because it 
shows three eras of transportation in In- 
dia. 

Mackintosh Burn, Ltd., have been in 
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the building and contracting business at 
Calcutta for 15 years, and first relied 
upon man power to carry their building 
material. Each man would carry 100 lbs. 
of brick upon his head in the baskets 
shown laying at their feet in the picture, 
and when these men were replaced by 
the ox carts it was considered that great 
progress had been made toward more effi- 
cient and economical transportation. For 
a long time the oxen held sway, for it 
only took 1 driver and 4 men to load and 
unload the carts which did the same work 
that previously required 15 or 20 men. 


It was when this builder and contractor 
placed the first Wichita trucks in service 
that he realized a still greater advance 
had been made in his transportation fa- 
cilities and greater economy and efficien- 
cy had been effected. Because of the ex- 
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one truck, even at the extreme low wage 
of 40 cts. per man. The daily operating 
cost of each 344-ton truck is approximate- 
ly thirty-seven and one-half rupees ($15), 
and the large saving which the trucks ef- 
fect accounts for Wichita trucks being 
used in 83 foreign countries. 


Using Trucks to Haul Stone and Builders’ 
Supplies 

Gottron Bros., of Fremont, Ohio, oper- 
ate of fleet of four 344-ton Service trucks, 
equipped with dump bodies and hydraulic 
hoists, in hauling stone, builders’ supplies 
and coal. The first Service truck is over 
four years old, and the fourth was de- 
livered in September, 1920. Gottron 
Brothers operate their own quarries, 
where stone is blasted out and loaded on 
trucks, both by steam shovel and portable 
electric conveyor. 
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THREE ERAS OF TRANSPORTATION IN INDIA: FIRST, THE BASKET CARRIED 


ON THE LABORER’S HEAD; SECOND, THE OX CART, AND, FINALLY, THE MOTOR 
TRUCK. : 


tremely slow speed of the buffalo team 
and the time required for unloading, it 
was found one Wichita dump truck could 
do the work of 20 carts. Because of the 
dumping feature of the truck body, no 
labor was required to unload the brick, 
and the only time the brick were handled 
was in the loading. 

Each of the six Wichita 3%4-ton trucks 
which Mackintosh Burn, Ltd., operate re- 
placed 20 buffalo carts and 100 men, each 
of which in its day of supremacy had 
taken the jobs of 15 to 20 men. Today 
each truck is accomplishing the same re- 
sults that were accomplished 15 years ago 
by three hundred men. 

A common laborer in India is paid one 
rupee per day, which would amount to 
about 40 cts. of our money. A daily pay 
roll of $120 would be required to main- 
tain a crew necessary to do the work of 


This is a typical example of the sav- 
ings effected by the use of trucks over 
horses. Before the trucks were put in op- 
eration, the most that six horses and 18 
men could haul over the 200 yds. from the 
quarry to the crusher was from 15 to 18 
tons of rock an hour. One Service truck 
and six men are now delivering 40 tons 
an hour to the crusher. 

After being crushed the stone is divided 
into several sizes, ranging from the fine 
dust, which is used in making concrete, 
to sizes as large as 4 ins., which is used 
for road work. 

These different sizes are put in sepa- 
rate bins, under which the trucks are run 
to get their loads, which is dropped right 
into the bodies. The biggest job that 
these trucks have, however, is hauling 


from the bins and quarries to the point 
where the stone is used by the contractor. 
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From the bottom of the quarry to the 
point where the trucks emerge at the 
top is a distance of about 200 ft., in which 
is a rise of 35 ft. Each truck must nego- 
tiate the grade anywhere up to 20 times 
a day. Crushed stone is hauled any dis- 
tance from 1 to 13 miles. 

Gottron Brothers figure that their four 
314-ton trucks average from 85 to 100 
miles a day, for a 10-hour day, but they 
have made as high as 106 miles a day 
for a two weeks’ period. This, however, 





SERVICE 3%-TON TRUCK DUMPING 
STONE TO RIVER BARGE. 


was when the trips were long and only 
four round trips were made a day, deliv- 
ering to a job a little over 13 miles from 
the quarry. 

In addition to the stone work, Gottron 
Brothers have a three or four year 
contract for hauling stone to San- 
dusky Bay for riff-raffing, or filling in 
swamp land to preserve it for duck shoot- 
ing. 

Stone for this work is taken from the 
quarries and hauled to the river, where 
it is loaded on huge barges and towed 
about 18 miles to the dumping ground. 
Each barge carries about 100 tons a trip. 

The oldest of these four trucks, as 
stated, is over four years old. It is a 3%- 
tonner, and for four years has been haul- 
ing the regular load of 10,300 lbs. The en- 
tire expense for the four years has been 
less than $700, which included two re- 
paintings and a general overhaul one 
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winter when work was slack. And this 
in spite of an accident that happened 
when this truck, with its regular load, 
went over a 30-ft. embankment on th<« 
highway a little after midnight one night 
when it was doing day and night service, 
and turned over twice in rolling down 
the bank. In three hours’ time it was “on 
its feet” and started right off. There 
was not a broken bolt, and the only dam- 
age that was done to the truck in any 
way was a cracked running board. 

This truck, and another of the same ca- 
pacity, were over three years old before 
there was any mechanical overhaul at all. 
This is an exceptional record, for, al- 
though scientifically cushioned, these 
trucks have been doing the very hardest 
kind of work, and were heavily over- 
loaded on each trip. 


Efforts to Handicap Large Capacity 
Trucks 

The International Motor Co., New 
York City, has prepared an interesting 
review of recent legislative attacks on 
large capacity trucks in New York and 
of the attitude of various New York 
newspapers toward such restrictive legis- 
lation. : 

On Feb. 9, 1921, the newspapers in the 
leading cities of New York published 
news items announcing a law which had 
been proposed in the New York Legisla- 
ture to place an excessive tax on motor 
trucks of 5-tons capacity or over. As the 
law was obviously designed entircly to 
eliminate these large capacity units, its 
proposal was looked upon by many as an 
excellent medium for determining the 
trend of public sentiment in this connec- 
tion. 

The proposal was, of course, defeated 
in its early stages and on March 1 its 
provisions had been amended so that re- 
striction is directed only against vehicles 
over 714-ton capacity. A special news dis- 
patch from Albany dated Feb. 14th, and 
published in a large number of papers 
read as follows regarding the public re- 
ception of the proposal: “The announce- 
ment of legislative leaders that they in- 
tend to tax heavy motor trucks off the 
highways has aroused a state-wide pro- 
test from commercial, industrial and 
agricultural interests. They contend that 
no proposal presented to the legislature 
in years has been so reactionary in its 
effect.” 

Directly following the announcement of 
the proposal, the New York City news- 
papers gave editorial expression of their 
views on it, which, by the way, may well 
be considered as a concerted voice of pub- 
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lic opinion. A brief glance at a few rep- 
resentative extracts from these editorials 
will therefore have particular interest. 

The New York World.—‘“The Albany 
bill taxing motor trucks of five tons ca- 
pacity and upward from $500 to $800 a 
year to drive them off the roads belongs 
to that large class of legislation inspired 
by guesswork rather than exact know- 
ledge. It is lazy legislation. 

“It is proper to tax vehicles for the 
maintenance of the roads—though the 
truck should not be asked to pay for the 
damage done by touring cars. It is prop- 
er to tax for proportion to weight, if the 
tax is not excessive. But to impose con- 
fessedly prohibitive taxes in advance of 
scientific study of the economics of the 
subject is to wrong producers and con- 
sumers by handicapping transportation 
developments to their common advan- 
tage.” 

The New York Tribune.—‘The whole 
spirit in which this attack upon a great 
and growing means of cheapening com- 
munications is conceived is short-sighted 
and ill-advised. The prime effort of every 
State, of every legislature, should be to 
encourage the truck, to give it every 
chance to develop freely. Its limits of 
economy have by no means been reached. 

“The full benefits of this new small 
unit of transportation cannot possibly 
be won if it is to be opposed and handi- 
capped at every turn by short-sighted 
legislation. The broad attitude of the 
State should be to conform the roads to 
this new vehicle rather than to hamper 
its development and future by any arbi- 
trary restriction of weight or size. As we 
build bridges to carry the big locomotives 
rather than to trim locomotives down 
to bridge capacity, so roads should be 
made to carry the trucks that can make 
the lowest rates.” 


The New York Herald—‘It is waste of 
legislative breath to talk of driving heavy 
motor trucks off the State roads, whether 
with prohibitive taxes or whatever 
means; so long as there are votes and 
elections the agricultural and general in- 
dustrial business of the State will never 
be deprived of the marvelous distribu- 
tive facilities which have been built up 
in New York. Not only members of the 
legislature representing the farmers and 
small town manufacturers but members 
representing suburban communities 
served by the great department stores of 
the metropolitan centers will never lis- 
ten to any proposal to put the essential 
trucks out of business by taking them off 
the State highways.” 
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The New York Times—‘It is against 
public policy to block the ‘ship-by-truck’ 
movement by a prohibitive tax, as the 
administration leaders at Albany threat- 
en to do. Such an attempt is precisely 
on a level with that which the lawmakers 
made some years ago to banish the au- 
tomobile by imposing impossible speed 
limits, and it is foredoomed to a similar 
failure. 

“Already the motor truck has forced 
recognition as contributing to the speed, 
convenience, and economy of transporta- 
tion. For wholesale merchants, 5-ton 
and 10-ton trucks make a considerable 
saving over all distances which the rail- 
ways class as short hauls. 

“What the motor truck calls for is com- 
bined regulation and accomodation, not 
a destructive tax.” 

The Brooklyn Eagle—“‘The proposal 
that the motor truck should be taxed out 
of existence is vicious and ought to be 
beaten at Albany. It is unjust to trans- 
portation interests that have become val- 
uable to the people of the State and which 
can be made still more valuable in the 
future. It is unjust to a public which 
those transportation interests serve with 
a rapidity and facility not always assured 
by railway shipments. 

“The influences opposing it (Shipping 
by Truck) at Albany are actuated by 
purely selfish and unworthy motives or 
they are ignorant of facts. In either 
case their effort deserves to fail.” 

Brooklyn Standard Union—‘“The_ re- 
ported purpose of the State to tax heavy 
motor trucks off the highways because 
they are so destructive to roads is an 
obviously ill-advised move. What should 
be done is to build the highways so that 
heavy trucking will not be harmful. 

“The large motor truck has assumed 
a highly important place in the nation’s 
freight transportation scheme and any: 
thing that curbs its usefulness is de- 
cidedly a step backward. Industry would 
be badly crippled if the Albany plan were 
generally adopted throughout the coun- 
try. 

“New York State cannot afford to ap- 
preve any policy which turns back the 
wheels of progress, and this it would 
be doing if it yielded to the plan men- 
tioned.” 


It is only natural that attempts of 
this kind will be made in other States 
either through misconception of facts or 
through deliberate self-interest, but no 
matter what their form, they cannot in 
any sense be permanent so long as the 
law of economics is sound. 
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What Uncle Sam Says 
About the Price of Cement 


From “Government Control Over Prices,”’ 
U. S. War Industries Board Price Bulletin No. 3, page 336 
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e adoption of this policy. The prices fixed in 1917 yielded 
the cement industry as a whole 12 per cent on its investment, and 
of course individual mills reaped a much higher rate, but subse- 

| quent price fixing reduced this margin to 6 per cent merely by 
maintaining the status quo in the face of advancing costs. The 
general supply of cement was so ample, as compared with needs, 
that the Fuel Adminisfration on April 13, 1918, reduced the fuel 
allotment of the cement mills to 75 per cent of normal on the theory 
that part of the fuel used in the cement industry could be better 
employed in other war industries. There was consequently no oc- 

| easion for stimulating cement production by high prices, and the 
lowering of the margin of profit for the purpose of curtailing pro- 
duction was entirely justified. Cement prices rose in the open 
market less than any other basie building material during the war, 
and the reason for price fixing in the field of cement is to be found 
in the desire of the Government to prevent the stimulation of prices 
which its own large demand would normally have caused in certain 
ongested building areas. 


















The following figures from U. S. Government Bulletins show average 
selling prices f.o.b. cars manufacturers mills, exclusive of sacks. 


During the final period of Government control over prices, which ended 
December 31, 1918, the average factory price of portland cement as fixed by 
the U. S. War Industries Board was $1.78 per barrel. (See page 800 
U. S. War Industries Board Price Bulletin No. 3.) 

United States Geological Survey Press Bulletin No. 466 shows the average factory prices of 
portland cement for 1919 and 1920 were $1.71 and $2.01 per barrel respectively. 

The largest single factor of cost in the production of portland cement is fuel. 

The United States cement industry produced in 1920, 100,000,000 barrels of portland cement 
(several million barrels in excess of shipments—because of lack of cars), in the manufacture of 


which the equivalent of 10,000,000 tons of coal or 37,000,000 barrels of fuel oil were consumed. 
Compare your own 1920 and 1918 fuel bills! 


The freight rate advances which occurred in 1919 and 1920 are also necessarily reflected in 
manufacturing costs, thus affecting factory prices. 

Large wage advances to meet increased living costs have also been made to nearly 40,000 
people employed in the cement industry. 


Increases in these items of cost alone greatly exceed the moderate advance of 13 per cent 
in the 1920 average factory price over the price fixed by the Government in 1918 after its inves- 
tigation of manufacturing costs. 


Similar conditions undoubtedly hold in other building material industries. Since the 1920 
season closed, factory prices of portland cement and other basic building materials have made 
very substantial declines. Producers’ selling prices are in line with present manufacturing costs. 


“CONCRETE 


FOR PERMANENCE 


PORTLAND CEMENT ASSOCIATION 


Organized for Service 
ATLANTA San Francisco 
Cracaco, Derroit Los ANGELES PARKERSBURG SEATTLE 
Dattas HELENA MILWAUKEE PirTsBURGH Sr. Louis 
Denver INDIANAPOLIS MINNEAPOLIS PorTLanp, Ore. Vancouver, B. C. 
Des Mores Kansas City New York Sact Laxe City WASHINGTON 
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EDITORIALS 








OUR OFFICES CONSOLIDATED 


For several years this magazine has 
maintained offices in Indianapolis and 
Chicago; the mechanical and business of- 
fices have been in the former city and the 
editorial and advertising offices in the 
latter. Effective May 1, 1921, all the de- 
partments will be consolidated at Indian- 
apolis, where the magazine has always 
been printed. 

This consolidation is in line with the 
spirit of the times, of course, and is made 
also in the interest of improved operating 
efficiency. Delays occasioned by the main- 
tenance of the separated offices will be 
obviated by having the editorial and 
printing work done in the same publish- 
ing plant. 


DEMANDING CONSTRUCTION 


The public is impatient of delay in 
the general building program, the pro- 
gram that is to furnish the long desired 
and greatly needed new homes and high- 
ways, new public buildings and construc- 
tional works of every description. Pick 
up any newspaper, whether a small town 
weekly or a metropolitan daily, and the 
demand for construction will be found in 
both news and editorial columns. Con- 
struction news is the livest news of the 
day, and more often than not is being 
given first attention in the popular press. 

So great is the demand for improved 
highways, for example, that the most in- 
fluential newspaper in the Middle West is 
urging their immediate construction with- 
out regard to cost, taking the position 
that while economies on construction may 
be desirable, and, if obtainable, would be 
acceptable, construction should not be 
delayed because of the price considera- 
tion. The newspaper to which reference 
is made argues that a good road is cheap 
at any price and that no price concession 
at all likely to be secured would be worth 
as much to the community as a new road. 
The paper in mind is widely known for 
the range and brilliance of its editorial 
pronouncements, so it is particularly sig- 
nificant to note that it is publishing a 
strong, concise good roads editorial nearly 
every day. 

People have been sold on the idea of 
improved highways for some time. It 
seems they are now fast reaching the 
point where they are not only willing, but 





anxious to pay for good, dependable high- 
ways. 5 

All workers in the construction indus- 
try will rejoice with us that there is now 
such an insistent popular demand that 
construction move forward. All will join 
us in the expression of hope that any re- 
maining obstacles to construction shall 
speedily be removed. 





ROAD MAINTENANCE IMPERA- 
TIVE | 


Engineers, contractors and public offi- 
cials were undoubtedly much pleased with 
the attention given the highway problem 
by President Harding in his message to 
Congress. Not only did he devote a sub- 
stantial portion of his message to this 
subject, but he shows a very gratifying 
appreciation and knowledge of it. His in- 


sistence that highways be properly main- 


tained is particularly praiseworthy and 
his demand that guarantees of adequate 
maintenance be made a condition prece- 
dent to the participation in federal aid is 
most commendable from every point of 
view. 


Surely the importance of highway mat- 
ters was never more strikingly empha- 
sized than by his extended discussion of 
them in this message, which formulates 
his policy and plan for legislation affect- 
ing all domestic business and interna- 
tional relations as well. No other form 
of recognition is at all comparable with 
this. Old workers in the highway field 
will be much gratified to note the high 
plane of importance this work has now 
attained. 


Not only are the President’s ideas sound 
with respect to proper maintenance of im- 
proved highways, but the very greatest 
good will come from his calling attention 
to the subject. Man is a natural builder, 
but he must be taught, or forced, to main- 
tain any finished structure. Stated in 
other words, the building instinct is uni- 
versal, every child has it, but the will to 
maintain must be acquired and cultivated. 
The child builds castles and forts with 
his blocks and then goes away, leaving 
them in such state of order or disorder 
as they may be in when his attention is 
drawn elsewhere. The man builds a fine 
road, or other engineering structure, and 
essumes it will last forever without fur- 
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ther attention, although there is no basis 
in experience for such assumption. 

While the federal government can com- 
pel maintenance only on federal aid 
roads, such roads are intended to be ex- 
emplary in every way, and the example 
set in their proper maintenance will be 
emulated on all other roads. 


FOR FORCE ACCOUNT WORK TO 
LEARN COSTS 


In any year it is well for public officials 
to carry on some force account construc- 
tion work to learn the true cost of such 
work. This will enable engineers to pre- 
pare cost estimates intelligently and will 
provide standards with which contractors’ 
bids may be compared. 

At this time, when prices are continu- 
ally changing and it is exceedingly diffi- 
cult for even the well-disposed to predict 
whether a contractor will get rich or go 
broke when awarded a contract at his 
own price, it is more than ever desirable 
that considerable force account work be 
carried on, under the direct charge of ma- 
ture and experienced construction engi- 
neers, to evaluate construction costs. 
This may well be done on city, county 
and state jobs, not only this year, but each 
year until stability of prices has been re- 
stored. 

Generally speaking, we believe that en- 
gineers long ago agreed that the contract 
system, with all its faults, is preferable 
to the force account system, for reasons 
often recited. The contract system is 
firmly established in theory, in practice 
and in basic law. There is no thought of 
abandoning that method of carrying on 
work. But the interest of all parties 
would now be served by adopting the sug- 
gestion that enough force account work 
be done so that engineers and public offi- 
cials, as well as the general public, will 
have some guide to their judgment in 
passing on the fairness or unfairness of a 
contractor’s bid. It is altogether too dif- 
ficult even for the initiated to determine 
at present whether a contractor is “prof- 
iteering” or losing money. 

We believe contractors will approve this 
suggestion, as it is made as much in their 
interest as for any other reason. It is un- 
doubtedly true that the more force ac- 
count work is carried on the more will 
the contract system be appreciated. 








JUSTICE FOR PUBLIC UTILITIES 


A remarkably effective presentation of 
the case of the privately owned public 
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utility vs. adversity, intolerance, indiffer- 
ence, injustice, prejudice et al., appears 
in this issue under the title: Operating 
a Water Works Plant Under State Super- 
vision. We hope every public official 
charged with the responsibility of deal- 
ing with such a utility will read and pon- 
der the article, which, with admirable re- 
straint, relates the story of the difficulties 
imposed by the war period, abetted by the 
indifferent or hostile attitude of the pub- 
lic toward the utilities in their darkest 
years. 

Prior to the war the utilities were op- 
erating on a small margin of profit. If 
successful their earnings were limited by 
law; if unsuccessful they were “out of 
luck.” They did not complain greatly, 
but worked hard, and, aided by the rapid 
urban development of the nation and the 
demand for modern conveniences, man- 
aged to get along fairly well. But when 
war sent sky high the price of everything 
the utilities must buy, such as labor and 
material, and taxes of all kinds were in- 
creased, their income remained station- 
ary, or, at best, was grudgingly increased 
just enough by state commissions to pre- 
vent interruption to a vital public service. 
In other words, the utilities had no war 
profits whatsoever with which to offset 
advanced costs, as was the case in private 
industry. And all this time the utilities 
had to keep operating, for continuity of 
operation is the very essence of thcir 
function. They could not shut down en- 
tirely, or even partially, to await the re- 
turn of favorable conditions before resum- 
ing full time operation, as so many pri- 
vate industries did and are still doing. 
To put it shortly, the utilities have been 
having a tough time of it. 


That the utilities are to blame for pub- 
lic indifference will hardly be questioned. 
The managers have so long lived apart 
from their fellow-citizens that they 
scarcely could hope to be understood. In- 
stead of seeking publicity in past years, 
they have practiced the suppression of 
even the technical news of their plants 
and practices, fearing or refusing to re- 
lease any information whatever, even, in 
many instances, for publication in a tech- 
nical journal, lest the information so re- 
leased be turned against them. Public 
indifference and hostility are the direct 
results of such a policy of news suppres- 
sion. Probably this fact is now appreci- 
ated, and if it is the utilities can still se- 
cure justice if they seek it in the right 
way, as recommended by the author of 
the article to which we have directed the 
reader’s attention. 
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SPECIAL FEATURES OF IMHOFF 
TANK CONSTRUCTION 


By George B. Gascoigne, Sanitary Engineer, 
in Charge Subdivision of Sewage Dis- 
posal, City Hall, Cleveland, Ohio 

During the past two years it has been 
the privilege of the writer to design and 
supervise the construction of four sewage 
treatment plants, three of which com- 
prise Imhoff tanks. These plants have 
varied in size and in many features of 
design, but it is the intent in this article 
to deal primarily with certain construc- 
tion features common to such plants. Al- 
though the greater part of the informa- 
tion contained herein pertains to the treat- 
ment plant now under construction for 
the city of Cleveland at the Westerly site, 
the four plants previously mentioned may 
be listed as follows: , 


The Four Plants Considered 


Hiram, Ohio—Population designed for, 
900; plant comprises bar-gratings, two- 
story settling tank and open sludge-drying 
beds. Tank constructed in 8 ft. of hard 
shale, underlying 6 ft. of clay. 

Vermilion, Ohio—Population designed 
for, 4,000; plant comprises bar-gratings, 
siphon beneath the Vermillion River, two- 
story settling tanks, disinfection equip- 
ment, open sludge-drying beds and build- 
ings. Tanks constructed in soft silt in 
old river bed, necessitating’ coffer-dam 
work and continuous pumping. 

Easterly Sewage Treatment Works, 
Cleveland, Ohio—Population designed for, 
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575,000; plant comprises bar-gratings, grit 
chambers, sluice gates, disinfection equip- 
ment, pumping equipment and buildings. 
Excavation in hard blue clay. 

Westerly Sewage Treatment Works, 
Cleveland, Ohio—Population designed for, 
288,000; plant comprises bar-gratings, 
grit-chambers, two-story settling tanks, 
disinfection equipment and_ buildings. 
Tanks constructed on lake front in clayey 
earth, necessitating coffer-dam work and 
continuous pumping. (See Fig. 1.) 

Responsibility of Engineer. 

As soon as the contract drawings for 
a sewage treatment works have been pre- 
pared, it is generally assumed that the 
duties and responsibilities of the engineer 
cease. As a matter of fact, however, if 
the engineer is to be held responsible for 
the successful completion and operation 
of the plant, he must keep in close touch 
with the work during its construction and 
be thoroughly familiar with conditions, 
especially as they pertain to the initial 
operation of the plant. 

In the construction stage of the work 
innumerable questions relating to litiga- 
tion proceedings, award of contracts, as- 
sessments, abandonment of work, selec- 
tion of materials, foundation difficulties, 
additions and alterations, preparation of 
estimates, and other matters must be 
decided. It is practically impossible, 
sometimes, to obtain during the prepara- 
tion of the original contract drawings, 
field information which will represent 
actual conditions. This is particularly 














FIG. 1. 


GENERAL CONSTRUCTION VIEW OF WESTERLY SEWAGE TREATMENT 
WORKS AT CLEVELAND, OHIO. 
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true in the construction of large sewage 
works in which foundation difficulties are 
usually encountered. Since minor, and 
sometimes major changes in the contract 
drawings are thus made necessary, the 
engineer should be in close touch with 
the work, not only from the standpoint 
of protecting the interests of the owner, 
but of insuring the satisfactory comple- 
tion of the work in accordance with the 
basis of design originally contemplated. 
There are various methods by which full 
responsibility for a project may be as 
sumed by the engineer. The minimum re- 
quirements involve occasional visits dur- 
ing the construction period while the 
maximum may necessitate direct super- 
vision by the engineer or his representa- 
tive. 


Selection 
Contractor 


Necessity for of Responsible 


The construction of a complete sewage 
treatment plant can usually be divided 
into five general classes of work, as fol- 
lows: Excavation, concrete, piping, build- 
ings and parking. In the majority of 
eases it will be found that the excava- 
tion and concrete items represent from 
75 to 90 per cent of the total work in- 
volved. It seems logical, therefore, in 
awarding contracts for the construction 
of sewage treatment works, that the con- 
tractor should be selected upon the basis 
of his ability to perform these particular 
items of ‘the work in an efficient and 
economical manner. At the same time 
it should be appreciated that the minor 
work on such a project is important and 
very seldom is it possible to select a 
general contractor who is_ especially 
proficient in all these lines of work. The 
problem, therefore, becomes one of de- 
ciding between two procedures; namely, 
having a general contractor handle the 
entire work or dividing the work among 
a number of specialized contractors. 
From the standpoint of economy and 
of making progress, the writer has found 
it advisable in most instances to proceed 
in accordance with the former plan. 


Other important factors for considera- 
tion in the selection of a responsible con- 
tractor are his financial resources, avail- 
able construction equipment and the char- 
acter and extent of his organization. Very 
often little is known about the contrac- 
tor’s organization, because in such special- 
ized work, he, himself, has no accurate 
information upon this particular subject 
and must rely entirely upon his experi- 
ence with work of an entirely differcnt 
character. 
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Coffer-dam Construction 

Since the construction of sewers is natu- 
rally the first step in the development 
of a sewerage project and, since the least 
expense is involved when these sewers 
closely parallel the surface of the ground, 
very little consideration is given to the 
future need or the probable location of 
a sewage treatment works. Consequently 
it is usually necessary to locate sewage 
treatment plants near rivers or bodies 
of water and at such elevations that foun- 
dation conditions are exceptionally diffi- 
cult. In fact it may be said that coffer- 
dam construction is usually required in 
building Imhoff tanks. Furthermore, it 
is frequently the case that the site selected 
does not provide suitable foundations for 
tank structures, a condition which re- 
quires costly construction and involves 
many changes inethe details of the work. 


Possibly the most important questions 
relating to coffer-dam construction per- 
tain to the nature of the material en- 
countered and the most suitable method 
for excavating within the coffer-dam. Un- 
doubtedly the use of steel sheeting is the 
method most commonly used in cases 
where exceptionally difficult work is an- 
ticipated, but apparently only in a few 
eases does the contractor consider it ad- 
visable to submit prices which will permit 
the use of this material. When steel 
sheeting is used, however, mary difficul- 
ties are usually eliminated and the addi- 
tional expense is found justifiable both 
from the standpoint of the owner and 
that of the contractor. 


Naturally there are various methods 
employed for bracing the sheeting in 
ecoffer-dam construction. A decision as 
to the best method is usually based upon 
the nature and extent of the operations 
which are to be carried on inside the 
enclosure. Should these operations re- 
quire a clearance of considerable width, 
inside bracing is usually omitted. This 
condition is well illustrated in Fig. 2, 
which shows the type of construction used 
in building the Imhoff tanks for Cleve- 
land’s Westerly Sewage Treatment Works. 
The excavated material was removed from 
this enclosure by means of a drag-line 
excavator, having a 2-yd. bucket. The 
material was loaded into 12-yd. standard 
gauge side dump cars and hauled by a 
standard gauge locomotive to the several 
spoil areas about the plant site. This ex- 
cavation was carried within 18 ins. of the 
finished grade, the remainder of the ma- 
terial being removed by hand and loaded 
into cars by means of a clam-shell bucket. 
In this maner the foundations for the 




















April, 1921 





tank structures were not disturbed since 
the material was removed only to the 
neat lines of the concrete work. 


Testing Foundations 


Soil conditions along the south shore 
of Lake Erie vary and to such an ex- 
tent that in one location a suitable foun- 
dation may be secured, while within a 
very short distance from such a loca- 
tion conditions change entirely. It is 
unwise to place heavy foundations where 
ground is excavated along the lake front 
unless piles are used, although the exact 
location as well as the depth to which 
the foundation is carried and the type 
of loading govern to a large extent. For 
this reason a plan was adopted whereby 
the type of foundation to be used at the 
Westerly Sewage Treatment Works could 
be determined after the coffer-dam was 
constructed and the footings exposed. It 
was decided to show upon the contract 
drawings two schemes of foundations, one 
with and another without the use of 
piles. Furthermore, it was specified that 
soil tests be carried out as the excavation 
work progressed, the results of these tests 
to furnish data for a decision upon the 
type of foundation to be used. 

Fig. 3 shows the method used in test- 
ing the soil and it may be of interest 
to describe the way the loads were ap- 
plied. Attention is called to the depth of 
the tested area below the surrounding 
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area as being equal to the length of the 
longest side of the area tested. Bags con- 
taining iron ore and weighing 100 Ibs. 
each were placed on the platform and 
used in obtaining the desired loading. 
The loads were applied in increments of 
100 lbs. per sq. ft. and time intervals 
allowed for such duration as to note the 
cessation of movement. Loads were added 
until a value per square foot equivalent 
to the weight of the tanks when empty 
was reached. The loading was then 
stopped, but as soon as all settling move- 
ment had occurred, the load was again 
increased until its weight was equal to 
that of the tanks when filled with water. 
The loadings were stopped again, but 
were later increased, using the same time 
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intervals, until double the weight of the 
tanks when empty and full was reached. 
The loadings were then increased to three 
and four times the tank loads when empty 
and fully loaded. Finally the soil was 
loaded to what was considered failure or 
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until the platform kept settling without 
the addition of loads and a total settle- 
ment of 7 or 8 ins. had been reached. Six 
loading tests were made within the 200 
ft. sq. area and the results plotted as 
curves which showed the behavior of each 
test. From the curves the safe loading 
was: determined as well as the amount 
of settlement which could be expected. In 
no case was a settlement less than \% in. 
found with loads which wou!d be imposed 
when the tanks were full. On the other 
hand what was termed as complete fail- 
ure did not occur until loads approximate- 
ly four times the full load were used. 


Concrete Work 

Prebably the most interesting feature 
of the Westerly work to date is the 
mcthod used in constructing the tank bot- 
toms. Prior to the award of the contract 
and as soon as expedient thereefter, the 
program and methods of construction 
which were contemplated were discussed 
thoroughly. It was found that the con- 
tractor intended excavating the bottoms 
to the hoppered shape, placing the steel 
on small concrete blocks, wiring the wall 
steel to racks and pouring the concrete 
of such eonsistency as to stand on the 
slopes (1 on 2) without the use of inside 
forms. 

The bottoms were found to consist of 
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METHOD OF CONSTRUCTING CONCRETE FLOOR OF IMHOFF TANKS IN 
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a rather heavy, yet firm, blue clay which 
when wet would make working in it al- 
most impossible. It would “churn” up, 
cover the steel and seriously interfere 
with efficient labor. After considerable 
discussion it was decided to proceed with 
the concrete work of the hopper bottoms 
by excavating to a grade 2 ins. below 
the neat lines and place screed boards 
(2x4 in.) in the valleys of the hoppers 
along the middie of each side and around 
the top. A 2-in. layer or floor of con- 
crete was then placed over the bottom 
and screeded down flush with boards. (See 
Fig. 4.) This layer of concrete was then 
given a chance to set before any attempt 
was made to work upon it. The floor 
steel was then readily placed, wired and 
supported off the floor with 2-in. concrete 
blocks. The steel in the upper portion 
of the hoppers was wired to inside forms 
instead of being supported on racks as 
may be seen in Figs. 5 and 6. The forms 
were then lowered into place and rested 
on concrete blocks 6 ins. by 12 ins. by 42 
ins. and wedged to the proper elevation. 
The wall steel was then put in place 
and wired to a 2-in. by 4-in. strip along 
the edge of the hopper, the 2x4’s being 
marked off for the correct spacing and 
bulkheads were then built and the con- 
crete poured to a depth of about 2 ft. 
over the floor, to elevation 562.5. The 
blocking or wedges supporting the forms 
could then be removed without danger 
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of settlement of the inside hopper form. 
The remainder of the. concrete in the 
hopper was then poured. 

The 2-in. working floor of concrete pre- 
vented the steel becoming covered with 
mud and enabled the steel men to work 
expeditiously since they were on a clean 
concrete floor instead of in mud. The 
inside forms gave a better wiring sur- 
face for placing the upper layer of steel 
than the racks and permitted the con- 
tractor to place the concrete and spade 
it more thoroughly by not having to make 
it as dry as would be necessary without 
forms. Also the forms provided a good 
support for the wall steel. The 2-in. floor 
insured getting clean concrete through 
the entire mass. The savings by the false 
floor method of construction were greatly 
to the advantage of the contractor and 
valuable to the city because of the quality 
of concrete and sureness in keeping the 
steel in place. 

The concrete was mixed in a Lakewood 
outfit, a %-yd. mixer being used, and 
the receiving bins and distribution sys- 
tem having an eight-hour capacity of 
about 300, cu. yds. It was distributed by 
means of elevated steel chutes which 
terminated at the forms in a secondary 
hopper from which other chutes delivered 
it to the forms proper. The secondary 
hopper was built large enough to hold 
four or five batches and had openings on 
four sides so that the concrete could be 
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run in any direction by means of short 
wooden chutes. The mixing in the sec- 
ondary hopper practically prevented poor- 
ly mixed or poorly proportioned concrete 
reaching the forms. Moving of chutes 
could be effected without stopping the 
mixer, because of the capacity of the sec- 
ondary hopper and running the concrete 
into the forms in four places prevented 
it from setting up in one place while it 
was being poured in another. In pour- 
ing long walls, or more than one tank 
bottom, two or more secondary mixing 
hoppers were used, the only change re- 
quired in the main or steel chutes be- 
ing from one hopper to another. 
Buildings and Parking. 

It is observed that for some reason or 
other not enough attention has been given 
in the past to the necessity of buildings 
about a sewage treatment plant. Many 
times there are no buildings at all. These 
statements apply in particular to the 
smaller-sized plants where the need of 
them is great. On larger plants the build- 
ings are complicated somewhat since they 
require plumbing, electrical wiring, heat- 
ing systems and drainage. On the smaller 
plants the buildings are used normally as 
a storehouse for tools and a place to 
shelter the attendant in times of bad 
weather. 

In keeping with the necessity and sub- 
stantiality of the buildings is the up- 
keep and attractiveness of the surround- 
ing grounds. The disrepute in which 
many sewage plants find themselves today 
can be traced to the bad appearance of 
the works. Money spent for parking pur- 
poses, such as walks, seeding, sodding and 
roadways, has usually been found to be 
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justified and this is particularly true 
should the works lack isolation. 
General 

Mr. Robert Hoffman is commissioner of 
the Division of Engineering and Construc- 
tion for the city of Cleveland, of which 
the Subdivision of Sewage Disposal is a 
part. The work of design and construc- 
tion herein described is under the super- 
vision of the writer. J. M. Heffelfinger 
and A. A. Burger are the resident engi- 
neers in immediate charge of construc- 
tion, and the Masters and Mullen Con- 
struction Company and the American 
Construction Company, both of Cleveland, 
are the contractors for the Westerly and 
Easterly plants, respectively. J. D. Price 
was the resident engineer in immediate 
charge of construction and the American 
Construction Company was the contractor 
for the Vermilion Sewage Disposal 
Works. A.C. Schlobohm was the resident 
engineer in immediate charge of con- 
structing the Hiram Sewage Disposal 
Plant, and the work was done by the 
owner upon the direct labor basis. 





LETTING GRADING AND BRIDGE 
CONTRACTS ON ILLINOIS 
STATE BOND ISSUE 
ROADS 


By C. M. Hathaway, District Engineer, Illi- 
nois State Division of Highways, 
Effingham, Ill. 

For the year 1920 the Illinois State 
Division of Highways planned an exten- 
sive paving program on the sixty million 
dollar bond issue system, and it was in- 
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tended to put under contract during the 
season 1,000 miles of paving work. 

Because of the high prices then pre- 
vailing and the scareity of cars and labor 
it became apparent after the first bids 
were received that paving work at a rea- 
sonable figure was out of question and it 
was, therefore, definitely decided that the 
anticipated program for the season of 1920 
would have to be abandoned and that 
construction work with respect to paving 
would have to be confined almost entirely 
to completing existing contracts. 
Earth Grading and Bridge Work in Ad- 

vance of Paving 

It was felt, however, that something 
could be accomplished by doing the earth 
grading in certain sections of the state, 
where there was involved a great amount 
of heavy grading and bridge work, con- 
fining this work specifically to those in- 
stances where it would be necessary for 
the heavy fills to settle at least a year 
before the pavement could be placed and 
where new alignment must be established 
and heavy grades reduced. The construc- 
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the finished roadway is practically the 
same as that proposed for the finished 
pavement and as completed is such that 
when the paving work is undertaken it 
will require only the moving of such 
earth as may be necessary to place the 
slab without necessity of moving addi- 
tional material from the ditches or side 
banks. In other words, an ordinary plow 
and grader should open up subgrade at 
small expense and on completion of the 
pavement the earth thus thrown out may 
be graded back against the pavement for 
the 6 ft. earth shoulder on each side. 
It is estimated that when the paving sec- 
tions are completed there will be in- 
volved not to exceed 2,000 cu. yds. of 
earth work. As a general rule, bridges 
occur coincident with the heavy fills and 
at other points in the grading sections, 
although in some instances the construc- 
tion of bridges was undertaken where 
there were no grading sections. 
130 Miles of Heavy Grading and S84 
Bridges 
Following out this plan there was put 
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tion of bridges of long span is also some- 
what of a drawback on a paving job and 
it was also decided that this work should 
be done in advance. 

Definition of Grading Sections. 

As a rule grading sections were con- 
sidered as those where the earthwork ran 
higher than 6,000 cu. yds. per mile or 
where fills ran in excess of 3 ft. In some 
cases these sections were in continuous 
stretches 5 to 6 miles in length and in 
others broken sections comprising short 
fills or short stretches of rough country 
of one half- mile or more in length with 
the level ground between. 

In placing the minimum limit at 6,000 
cu yds. it was felt that when the yardage 
ran less than this it would not be economy 
to undertake the grading until the pav- 
ing work was started. 

Special Earth Road Section Designed. 

A special earth road section designed 
to take into account work of this sort 
is shown by Fig. 1. Referring to this 
cross section it will be noted that the 
section used is such that the grade of 





under contract during 1920 130 miles of 
heavy grading and 84 bridges. Upon in- 
viting bids for these several sections of 
work it was found that there were seem- 
ingly a sufficient number of grading con- 
tractors willing to take such work at a 
reasonable price, considering labor condi- 
tions and the same condition was also 
true with the bridge contracts. 


The first contracts awarded showed 
some disposition on the part of contrac- 
tors to be skeptical of conditions and the 
prices accordingly ranged somewhat 
higher than was at first anticipated. 
Further lettings, however, showed a 
marked decrease in bid prices and a more 
marked competition indicating that this 
class of work was very desirable and 
could be readily disposed of. This situa- 
tion did not quite apply to the bridge 
work, since the bids on bridges were all 
uniformly higher than had been esti- 
mated, which evidently indicated that the 
bridge contracts were still being affected 
by existing uncertainties of labor, ship- 
ments of materials, etc. In no instance, 
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however, was there ever any lack of bid- 
ders on a section. 


Selected Sections Well Scattered. 

In selecting sections, the work was well 
seattered over the entire state with re- 
spect to location and railroad shipping 
points, and as construction proceeded it 
became plainly evident that the depart- 
ment had not figured unwisely in award- 
ing the work which it did. With respect 
to bridges, the contractors were able to 
get desirable shipments of materials with 
practically no delay and were always 
able to secure the necessary labor, either 
from their regular gangs or locally. The 
grading contractors were especially well 
able to secure teams and labor and in 
numerous cases the supply of “subs” look- 
ing for work exceeded the demand. 


The Plan An Unqualified Success 

Although the first contracts were not 
let until about August 15 and from then 
on until October, nevertheless, in each 
case a surprisingly short time was taken 
to get under way, and of the 40 miles 
of grading and 53 bridges put under con- 
tract in the writer’s territory, about 70% 
of the grading was entirely completed by 
cold weather and 20 of the bridges were 
entirely completed with 27 over 50% com- 
pleted. As a result it is apparent that 
where all heavy grades were reduced, all 
relocations made, all poor alignments rem- 
edied, and all heavy fills made ready for 
an extensive paving program, the scheme 
has proved an unqualified success, this 
especially when one realizes the usual 
difficulty of the paving contractor in keep- 
ing ahead with heavy grading operations 
and the delays and financial loss due to 
omitting the paving over heavy fills and 
later moving back. 

Exclusive Grading Men Attracted 


In addition it attracted the exclusive 
grading men to the job with outfits ade- 
quate to handle dirt. It was especially 
noticeable that many men who habitually 
shunned the paving work were only too 
eager to handle a grading job. In other 
words it has attracted a new line of con- 
tractors, who had not previously shown 
an inclination to bid, men, too big to 
“sub” the grading work on an average 
paving job, who saw a large enough yard- 
age to afford the utilization of their ma- 
chinery and equipment to economic ad- 
vantage to themselves and to the state. 
Separating Bridge and Grading Contracts 

on Same Section 


In connection with work of this sort 
there was instituted a practice which has 
been much @iscussed by members of the 
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department and the experience which was 
gained therefrom may be of some value 
to the readers of Municipal and County 
Engineering, namely, the separation of 
bridge construction from grading even 
though the bridges were included in the 
limits of the grading section. Previous 
opinion had been that bridges and grad- 
ing should, as a rule, be combined, since 
it was feared that having two contractors 
on one job might lead to numerous dif- 
ficulties and be the cause of repeated con- 
troversy. 
Contractors Favored Separation. 

When the question of grading contracts 
came up, however, there were requests by 
both grading contractors and bridge con- 
trectors for this separation, since it is 
a well known fact that the grading con- 
tractor is usually equipped to handle grad- 
ing work only, while the average bridge 
contractor is equipped to handle bridge 
work only. 

Where one must overlap the other, it 
may result in two things: First, the 
grading contractor being unfamiliar with 
bridges naturally raises his prices on the 
bridge work to take into account his un- 
familiarity with the work, while the 
bridge contractor, not familiar with grad- 
ing work on a large scale and not 
equipped, is not in position to make a 
rational and economic bid on the grading 
work. Second, if let together the grad- 
ing contractor may underestimate his 
bridge requirements and will “sub” this 
work to a less desirable man than the 
regularly qualified bridge contractor, 
while, on the other hand, the bridge man 
bidding on the basis of his knowledge of 
bridge work will give the grading opera- 
tions secondary consideration. Therefore, 
after giving this matter consideration in 
the light of the numerous pleas for the 
separation of such contracts it was de- 
cided to separate grading and bridge sec- 
tions wherever practical and where the 
bridge work was of sufficient magnitude 
to justify such a course. The grading 
contractor, however, was called upon to 
construct the usual small cross road cul- 
verts and private entrance culverts along 
the line of his grade since these particular 
culverts are always so numerous and so 
situated that it would be impracticable 
to separate them from the grading work. 
Two Methods of Limiting Jurisdiction 

Two schemes were tried, one, making 
a deduction from the grading contract 
about 100 ft. back from the face of each 
abutment of the bridge and specifying 
that the bridge contractor should make 
the fill within those limits, this to allow 
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him storage and working room; second, 
requiring the grading contractor to make 
the entire fill up to the back of each 
abutment. 


Special Specifications to Insure Co-opera- 
tion 

In order that there might be no con- 
fusion between the two. contractors, 
special specifications were inserted in each 
instance, which specifications may be 
quoted in brief: 

“Co-operation between the contractors. 
The contractor shall handle the work of 
this contract so as not to interfere with 
the operations or work of the contractor 
for the bridges not included in this con- 
tract and laying within or adjacent to 
this section and located at Stations .... 
ncaa eletanare cates on the contract designated 
SO DOUGH, TR. scccwsscccer The contrac- 
tor hereby assumes all responsibility, 
financial or otherwise, for work not com- 
pleted and accepted, and further agrees 
to protect the state from all damages or 
claims due to any inconvenience, delay 
or loss encountered by said contractor on 
account of the presence and operations of 
the contractor for the above mentioned 
bridges. 

“The contractor for the above men- 
tioned bridges will be required likewise 
to carry on his operations so as not to 
cause undue delay to the contractor for 
this section. Both contractors will be 
required to co-operate with each other, 
and in case of any dispute the decision 
of the engineer shall be final and bind- 
ing upon both alike. 

“Priority of work. The construction of 
the abutments for the bridge at station 
shall take precedence over 
any other work to be done under this 
contract and shall be completed as soon 
?s possible after the award of the con- 
tract. The construction of the east abut- 
ment shall precede the construction of 
the west abutment. 

“The construction of the abutments for 
the bridge at station shall 
take precedence over any work to be 
done on the bridges at stations .......... 
and shall be completed as soon as pos- 
sible after the award of the contract. The 
construction of the north abutment and 
backfill shall precede the construction of 
the south abutment.” 

It will be noted from the above speci- 
fications that the grading contractor is 
held responsible for the fill, while the 
bridge contractor is held responsible for 
certain definite operations in connection 
with construction of his abutments. 

In addition to the “special provisions” 
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the two successful contractors were called 
together before starting work and the 
entire proposition was discussed very 
carefully so that each would be familiar 
with the obligations and intentions of the 
other. 

In the writer’s district there were 22 
individual sections on which the bridges 
were separated from the grading, although 
some were combination sections, and 
since practically all 22 sections were 
either completed or well under way by 
January 1, there was afforded a chance to 
study the working out of the method. 


Contractors Do Not Clash. 


The writer has watched this proposi- 
tion with considerable interest and to 
date there has not been noted a single 
accountable difference betwee® contrac- 
tors. In one or two instances slight dif- 
ficulties did arise, but the engineer always 
got the two contractors together and, 
after a careful analysis of conditions, 
there was effected a peaceable and satis- 
factory settlement. 

In short, it would appear that no more 
trouble need be anticipated on a proposi- 
tion of this sort than usually arises be- 
tween a contractor and his “sub” under 
similar conditions. Each contractor 
seemed to realize his obligations and evi- 
denced his willingness to accede to them. 

With respect to omitting a small sec- 
tion of grading adjacent to the bridge for 
the benefit of the bridge contractor’s work- 
ing force, as contrasted with the proposi- 
tion of having the grading contractor con- 
struct the entire fill, there did not seem 
to be a marked difference in either 
scheme, although observation at present 
tends to indicate that it is fully as de- 
sirable to let the grading contractor make 
the entire fill and thus relieve the bridge 
contractor of any grading work. At first, 
thought it may appear strange that this 
matter worked out as it did, yet it seems 
that the two contractors are able to work 
in such harmony that there is no appar- 
ent confusion and in several instances 
where the grading contractor had the 
work practically completed except the back 
fill at the abutments he made a private 
errangement with the bridge contractor 
whereby the latter should complete the 
work and where the bridge contractor 
needed a small space for storage or plant, 
he made a similar arrangement. The 
latter scheme is now followed in new 
work. 

Conclusion 

In conclusion it would appear that the 
inference to be drawn from these last 
paragraphs is that better and more reli- 
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able contractors for their own specific lines 
of work can be obtained by following out 
the course just referred to and that, just 
as in the case of separating heavy grading 
from the paving, so also it would seem 
desirable from a practical and financial 
standpoint to separate all large bridge 
work from the grading. 

In short, the 1920 experience along this 
line has shown a marked preference to 
continuance of the system of letting grad- 
ing contracts strictly to grading men 
and bridge contracts strictly to bridge 
men. 





ANALYSES AND PREPARATION OF 
HIGHWAY COST ESTIMATES 


By H. J. Kuelling, Construction Engineer, 
Wisconsin Highway Commission, State 
House, Madison, Wis. 

In view of the rapidly changing eco- 
nomic conditions in the past few years 
and the uncertainty as to future years, 
estimates have been giving, and are going 
to give, highway engineers considerable 
trouble. There has been and there will 
be great doubt as to whether or not bids 
should be accepted. The uncertainties 
have been very great in recent years, and 
largely against the contractor. Appar- 
ently there is a reversal coming and the 
uncertainties will now be against the 
states. This means that it is all the more 
urgent that proper estimates be made on 

highway work. 

The question of estimating will be dis- 
cussed in this paper from the standpoint 
of a state department and not from the 
standpoint of an individual, said Mr. 
Kuelling, in addressing the recent annual 
meeting of the American Association of 
State Highway Officials. 

It is assumed by the writer that the 
economical type to be constructed has 
been previously selected. This statement 
is made because of the fact that in mak- 
ing estimates, factors are very often un- 
covered which warrant a change in type. 

Collecting Local Information 

Before any figures are made on an esti- 
mate, the engineer must carefully analyze 
all conditions surrounding the work. In 
other words, he must spend time in seek- 
ing out all local information relative to 
every feature of the work. This local 
information may pertain to availability of 
materials; freight rates; railroad accom- 
modations, as to sidings and train serv- 
ice; camp sites; water supply for these 
camps; availability of supplies for this 
camp, whether they come from merchants 
or farmers; the soil conditions, whether 


or not they are conducive to a small 
weather loss; whether the sand is so soft 
that it will interfere with the movement 
of his equipment, such as wheelers, or 
wagons; the kind of clearing and grub- 
bing he has, whether they are deep-rooted 
trees or flat-rooted; the type of marsh 
conditions, if there are any, whether it is 
possible to work horses or equipment on 
them; the kind of grades that may be en- 
countered in the work, which will have 
a bearing on the hauling of materials, or 
the pumping of water; in fact, he must 
seek information on a great variety of 
subjects. 
Information on Local Materials 


In seeking knowledge of materials he 
must know the capabilities of commercial 
concerns to ship, whether they are in a 
position to get cars, whether they have 
the proper capacity to turn out the 
amount of material they are likely to con- 
tract for; whether their material is satis- 
factory; the business reputation of the 
concern, as to whether they will keep 
their word or not—that is, whether they 
will ship in accordance with promises, or 
whether they will ship to some one that 
comes along and offers them a higher 
price at a later date. 

Seeking information on local materials, 
the engineer must be even more careful, 
as he must know the kind of materials 
available, the amount of it, especially if 
it is a gravel deposit, as these are likely 
to pinch out; he must know the cost of 
it, and he should have an option on it, so 
that one contractor, by getting this op- 
tion, cannot bar others from bidding. 

The mere investigation of present used 
materials is not sufficient, as there are 
many cases where materials are being 
hauled several miles when there is a suf- 
ficiently good supply within a very short 
distance from the job. Entirely new and 
unknown sources of supply can be found 
in any state by a painstaking materials 
department. The changes of the freight 
rates, if there are any new increases, 
should be balanced against the extra dis- 
tance that local materials can be hauled. 

After an engineer has obtained or been 
furnished with all this local color, he is 
still very much handicapped in making 
his estimate, unless he has had consider- 
able experience in actual construction. 
He should know the best methods of car- 
rying on the work, what equipment to 
use, whether it be a grading or surfacing 
job. 

Do Some Work by Force Account to 

Learn Facts 
With the amount of work that is being 
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done and will be done by every state in 
the Union, the simplest, most practical 
and only satisfactory way to get this cost 
information is for the various states to 
do some of their work by force account. 
The writer knows that some states can- 
not legally do this, but believes that pro- 
vision should be made so that they may. 
It will be surprising to many to find out 
the items that crop up and that must be 
paid for on a construction job. Some 
things are hard for an engineer to realize 
unless he has been through the mill; 
things which he is likely to criticise the 


contractors for including in their esti- 
mates. 
Wisconsin has taken this stand for 


years past and has done a very great 
amount of certain types of work by force 
account. Up until the time of federal 
construction this force account work was 
entirely in the hands of the county au- 
tkorities and only under the general su- 
pervision of the state. Since the federal 
construction began, the state has under- 
taken a number of jobs by day labor, and, 
in fact, in 25 of the 71 counties during 
the past season part of the work has been 
done in this way. This does not mean 
that the majority, or even a large per 
cent., of the work is done by force ac- 
count, but enough is done so that the 
state will have first-hand and absolute 
knowledge of costs. 

Range of Force Account Jobs in Wis- 

consin 

Owing to the variety of work and vari- 
ety of conditions, there is required sev- 
eral force account jobs along different 
lines. For instance, on concrete road con- 
struction during the past season, one job 
was run by day labor where the material 
was dumped on the subgrade and handled 
by wheelbarrows. This material was 
shipped in from commercial plants to a 
special siding, transferred by a clam to 
side dump cars on an electric railway, 
which ran along the highway and dumped 
directly onto the subgrade. In another 
case a local pit was developed and the 
material hauled to the road by trucks; 
it was then mixed and placed, the mixer 
being loaded with wheelbarrows. In a 
third case a local pit was used, the con- 
crete mixed at the pit, hauled in a mixed 
condition by industrial railway and placed 
on the subgrade with a large crane. 

In grading operations one job was un- 
dertaken in a sandy soil; one in a gravel- 
ly soil; one in clay soil; still another in 
very stony ground. Some work was done 
by steam shovels and some by wheelers 
and fresnoes. 
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In a similar manner various kinds of 
gravel work were undertaken. Some with 
sandy gravel, some with clay gravel and 
some with gravel that would hardly be 
worthy of the name of gravel; in other 
words, it was really top soil. 

With an accurate cost analysis of all 
this work at hand, we feel that we are 
in much better position to determine 
whether or not the bids submitted to us 
are satisfactory. 

After progressing thus far in the mak- 
ing of an estimate, the writer believes 
that the states should have a regular sys- 
tem of making these estimates; in fact, 
he sees no reason why a committee from 
this organization could not develop a 
scheme, or schemes, for having all the 
states make their estimates in the same 
manner. This scheme, whatever it may 
be, should be after the same fashion, and, 
in fact, can well be the very same forms 
that a contractor should use. There is 
no reason why the drawing up of such 
estimate forms could not be partly done 
by the contractors, or in conjunction with 
them. 

This scheme of having the contractors 
work with the engineers has been tried 
out during the past year in Wisconsin, 
with more or less success. 


Form for Making Estimates 

A year ago the Wisconsin State High- 
way Department called a two-day meeting 
of contractors, machinery men, material 
producers and the engineers of the state. 
A very open discussion was had regarding 
the relations of all parties concerned. At 
this meeting a committee was appointed 
and instructed to draw up a form for 
making estimates. This committee was 
composed of five contractors, elected by 
the vote of the contractors themselves, 
one man from the aggregate producers, 
one man from the machinery manufac- 
turers, three men from the county con- 
struction departments, and two from the 
State Highway Department. This gave a 
committee of five engineers, five contrac- 
tors and two others who were vitally in- 
terested in the meeting. This committee 
met for three different sessions and they 
were sessions at which work was done. 
The contractors, as a rule, were frank in 
their statements, and out of it grew an 
estimate form for one type of construc- 
tion which seems to be fairly satisfactory 
to all concerned. No doubt it has many 
faults as yet, but it is a start in the right 
direction. This form is drawn up pri- 
marily for a concrete road job, but it can 
be very easily adjusted to other types of 
surfacing. The committee did not com- 
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plete an outline for estimating grading 
work, but it is hoped that they will do 
so some time in the near future. They 
did, however, touch upon certain features 
of it. 

There is perhaps more guessing done in 
making grading estimates than in any 
other kind of road work. There is a 
greater need for some satisfactory method 
for estimating grading costs than for 
most kinds of road work. Too often the 
average haul is not even known. A great- 
er use of the mass diagram would be ben- 
eficial. 

The attendance of this committee was 
was almost 100 per cent. and the meet- 
ings were lively, as many discussions 
arose. All points were finally amicably 
settled and the form is used quite freely 
throughout the state. 

The Form as Developed 

The form as developed is divided into 
16 subdivisions, as follows: Cost of sid- 
ings; moving of equipment to the job; 
lost time of moving equipment; cement; 
fine aggregate; coarse aggregate; surfac- 
ing; camp loss; miscellaneous cost; con- 
tingencies; compensation and public lia- 
bility insurance; bond cost; overhead; 
profit; charges for machinery and equip- 
ment. Each of these items is subdivided 
into as many divisions as were considered 
necessary by the committee. Most of 
these items are somewhat easy to deter- 
mine, but others are not. Only a few will 
be discussed here. 

Overhead 


Overhead, the committee finally put on 
a percentage basis. For instance, in fig- 
uring a job the contractor or the engineer 
would have to estimate the per cent. of 
the manager’s time that would be required 
for the job, and then charge up that per 
cent. of his yearly salary to the job. The 
same with regard to his office force, time- 
keepers, the expense of the manager, his 
office rent, supplies, ete. 

Overhead also includes the corporation 
insurance, interest on the necessary work- 
ing capital and any dues that might have 
to be paid to associations. 

Profit 

Under the item “Profit” I might say 
that the committee had a rather heated 
argument. Naturally the contractors were 
anxious to obtain as much profit as pos- 
sible and have the state officials agree to 
certain percentages. This, however, we 


refused to do, and the per cent. of profit 
was left blank for the contractor to fill in 
as he desired. What we were seeking was 
primarily to get every one to make his 
estimate along the same line and then 
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let the contractor be his own judge on 
whether or not he could get the job with 
certain profits added on. 
Machinery and Equipment 

In the last item, charges for machinery 
and equipment, the committee had per- 
haps the most interesting discussions. 
Charges for surfacing, machinery and 
equipment were worked out to ceriain per- 
centages per mile of road constructed, 
For instance, under concrete pavers, we 
assume that the paver will build 30 miles 
of standard 18-ft. road, at the end of 
which time it would be completely used 
up. The same result was obtained if we 
assumed that it would build 24 miles and 
at the end of that time have a salvage 
value of 20 per cent. of the original cost. 
With the 30 miles noted above, and an 
average per year of 6 miles, the life of 
the mixer would be 5 years. Deprecia: 
tion, therefore, in 5 years equals 100 per 
cent. Repairs in 5 years at 10 per cent. 
would equal 50 per cent. of the original 
cost. Interest, storage and insurance, 30 
per cent. of the original cost, making a 
total of 180 per cent. of the total cost, to 
be spread over 30 miles, or 6 per cent. 
per mile. In other words, in figuring the 
charges for machinery, the contractor, if 
it was a standard 18-ft. road, would mere- 
ly multiply the number of miles by 6 per 
cent. and take that per cent of the orig- 
inal cost of his paver as the amount to 
be charged to the particular job under 
estimation. In a similar manner the com- 
mittee arrived at percentages for various 
types of equipment used in the surfacing 
work. 


Grading and Hauling Equipment 

The per cent. on grading and hauling 
equipment naturally could not be ar- 
ranged by miles. It must be worked on 
a time basis, and cannot be as accurately 
determined as surfacing equipment, be- 
cause of the greater variation in quantity 
and kind of excavation in different jobs. 
Final percentages have not as yet been 
arrived at by the committee for these 
types. The committee did state that in- 
cluding depreciation, interest on invest- 
ment, storage, insurance and all repairs, 
but not including fuel, the percentage per 
operating day would vary from %4 per 
cent. to % per cent. of the original cost, 
depending upon the kind of equipment. 

There is no doubt that a continued use 
of this form will bring out points of weak- 
ness, but the writer believes it is a step 
in the right direction and that within a 
very few years standard forms of estimat- 
ing will be in use for road work, and that 
there is no reason why these same forms 
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cannot be used both by the contractors 
and by the engineers. 

There is also no doubt that adjustments 
will have to be made for certain local con- 
ditions which are not covered. Where 
there is something to guide, there is no 
reason why the contractor and the engi- 
neer should not be a little more in har- 
mony than they have been in some cases 
in the past. 

Short cuts in estimating are needed 
and can be devised by state departments. 
Care should be taken, however, not to 
make these too short. No scheme will 
ever be devised or charts drawn so that 
a novice can make highway estimates. It 
is only by the use of brain and knowl- 
edge of conditions influencing costs that 
proper estimates can be made. 





THE RELATION BETWEEN THE 
FLOOD FLOW OF STREAMS 
AND INTENSITY OF 
RAINFALL 


By Harrison P. Eddy, of Metcalf & Eddy, 
Consulting Engineers, i; Beacon 
St., Boston, Mass. ; 

In the absence of definite information 
upon maximum rates of flood flow in 
streams it often becomes necessary in 
flood protection problems to make an esti- 
mate of the probable maximum flood flow 
based upon the probable maximum rates 
of rainfall for various durations; in other 
words, to apply what is known as the Ra- 
tional Method of design of storm water 
channels, which is now a method com- 
monly followed in design of storm water 
drains. 

The whole of the rain which falls on 
the surface of the ground does not pass 
off into the brooks and streams. A por- 
tion of it enters the earth and becomes a 
part of the ground water; some is ab- 
sorbed by vegetation, and some is re- 
turned to the atmosphere by evaporation. 
The proportion of the rainfall which runs 
off over the surface into the streams var- 
ies considerably due to changing condi- 
tions. Some of the rain which eventually 
reaches the streams does not run off 
quickly, but is retarded by vegetation, and 
by depressions in the surface of the 
ground. When the soil is dry it will ab- 
sorb a much larger quantity of water than 
when it is water soaked, as just after a 
long rain. The character of the soil, 
whether of clay and of an impervious na- 
ture, or of gravel and sand and of a por- 
ous character, greatly affects the amount 
of water which runs off and also the rate 
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of run-off. The presence of considerable 
rock increases the imperviousness of the 
surface. 

With rains of high intensity covering 
periods of 24 hours or more, the rate of 
run-off is greater than in the case of 
short-time storms of similar intensity be- 
cause the soil becomes more thoroughly 
water soaked, vegetation is drenched, the 
rate of evaporation is reduced and small 
depressions in the surface of the ground 
are no longer capable of retaining addi- 
tional water. 

There are comparatively few reliable 
measurements available showing the rela- 
tion of the run-off to rainfall, especially 
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FIG. 1. ACCUMULATED RAINFALL ON 
THE SCIOTO WATERSHED AND THE AC- 
CUMULATED RUN-OFF AT THE COLUM- 
BUS STORAGE DAM. 

Drainage Area, 1,95) Sq. Miles. Storm of 
March, 1913. 


for rains of high intensity and long du- 
ration. 

Some measurements have been made 
of the run-off from sewered areas, but 
these are of little value in estimating the 
run-off from a drainage area where the 
amount of impervious surface such as 
roofs and pavements is small compared 
with the proportion of the same in urban 
districts which are sewered. Records of 
this kind indicate rates of run-off as high 
as 85 percent of the rainfall for short 
storms of high intensity, and from that 
figure down to an average of perhaps 50 
percent. 

The best available records of run-off for 
a long-time storm of high intensity are 
those of the Scioto River near Columbus, 
Ohio, and the Miami River at Dayton, 
Ohio, for the storm and flood of March 
23-27, 1913. 

Scioto River Run-off 
Data on the rainfall and run-off of the 
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Scioto River for the March 1913 storm 
are given in Report of Alvord and Bur- 
dick on Flood Protection for the City of 
Columbus, Ohio, September 15, 1913, pp. 
50, 78, etc. and Mead’s Hydrology, p. 568. 


The amount and rates of rainfall were 
observed at a number of stations in and 
near the watershed, making it possible 
to compute the average rates of rainfall 
for the whole watershed with reasonable 
accuracy. 

The run-off or river discharge was com- 
puted from the records of the depths of 
flow over the Columbus storage dam, a 
masonry dam of the overflow ogee type 
having a rounded crest. Experiments 
were available to determine the coeffi- 
cient of discharge of such a dam with a 
fair degree of accuracy. The run-off was 
also corroborated by data on gage heights 
of the river at other points. 

Fig. 1 shows the accumulated rainfall 
on the Scioto River watershed and the 
accumulated run-off at the dam. 

The principal data are as follows: 


Drainage area of Scioto River above 
Columbus storage dam* (U. S. G.’S. re- 
vised), 1,050 sq. mi. 

Average slope of Scioto River for 40 
miles above Columbus and the junction 
with the Olentangy River, 4 ft. per mi. 

River flows for 20 to 25 miles above Col- 
umbus through a rock gorge with steep 
sides 50 to 100 ft. in depth and from 500 
to 4,000 ft. in bottom width. Bottom lands 
not fertile. 

Large natural storage reservoir on up- 
per part of watershed consisting of large 
area of level land receiving drainage from 
100 sq. mi. of watershed and developed 
into market garden farms. Stored water 
during flood and for 3 weeks thereafter. 

“The lower two-thirds of the watershed 
above Columbus, therefore, really con- 
tributed the water which created the crest 
of the flood at Columbus of such propor- 
tions.” (Alvord and Burdick-Columbus 
Flood Protection Rept., 1915, p. 129.) 

Rainfall on Scioto Watershed (Mar. 23- 
27, 1913), 94 hours, 9.34-ins. 

Run-off of Scioto River at Dam (Mar. 
23-April 3, 1913), 258 hours, 8.68-ins. 

Ratio, 93 percent. 

Rain began to fall about 6 a. m., Mar. 
23. 

River began to rise about 6 a. m. Mar. 
24. 

River began to rise rapidly about noon, 
Mar. 24. 

Maximum flood rate in river occurred 
about noon, Mar. 28, following period of 
intense rain which began 18 hours earlier. 

Period of concentration on river appar- 
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ently about 30 hours at beginning of 
storm. 

*Alvord and Burdick Rept. on Flood Re- 
lief for the Scioto Valley, 1916, p. 62. 

Marimum 72 Hours—Rainfall 7 a. m., 
Mar. 23 to 7 a. m., Mar. 26, 8.08-ins.; Run- 
off 6 p. m., Mar. 24, to 6 p. m., Mar. 27, 
5.52-ins.; period between beginning of 
rainfall and beginning of run-off as above 
equals 35 hrs.; ratio run-off to rainfall 
(run-off coefficient), 68.2 percent. 

Mazrimum 48 Hours—Rainfall 7 a. m., 
Mar. 23 to 7 a. m., Mar. 25, 6.4-ins.; run- 
off 6 a. m., Mar. 25 to 6 a. m., Mar. 27, 
4.2-ins.; period between beginning of rain- 
fall and beginning of run-off as above, 
47 hours; ratio run-off to rainfall (run-off 
coefficient), 65.7 percent. 

Marimum 24 Hours—Rainfall 6 a. m., 
Mar. 24 to 6 a. m., Mar. 25, 4.1-ins.; run- 
off 6 a. m., Mar. 25 to 6 a. m., Mar. 26, 
2.4-ins.; period between beginning of rain- 
fall and beginning of run-off as above, 
24 hrs.; ratio run-off to rainfall (run-off 
coefficient), 58.6 percent. 

The maximum rate of discharge at the 
Columbus dam (Mar. 25) was 79,000 c. 
f. s., equivalent to 74.3 c. f. s. per sq. mi. 
This rate was maintained for about 3 hrs. 
It is equivalent to 0.267-ins. depth over 
the watershed per hour, and is 238 per- 
cent of the average rate of rainfall for the 
maximum 72 hours (0.112-in. per hr.) 

The storm occurred at a time when the 
flow in the river was very small, being 
about 450 ¢c. f. s. There was no snow on 
the watershed, the ground was_ water- 
soaked and practically frozen, the rate of 
evaporation was low and conditions in 
general were especially well suited to pro- 
duce a large run-off. ? 

Run-off Coefficient 

From the above figures it is evident 
that for a storm of the length and in- 
tensity of this one (9.34-ins. rain in 94 
hours), and other conditions favorable, a 
run-off of at least 68 to 70° percent may 
reasonably be expected. If there had been 
no storage on the Scioto, the run-off 
would have been greater. It is interest- 
ing to note that for shorter periods cf 
time the run-off coefficient is less. 

Miami River Run-off 

Data regarding the rainfall of the storm 
of March 23-27, 1913, on the Miami River, 
Ohio, drainage area and the resulting 
flood run-off are given in Mead’s Hydrol- 
ogy, 1919, p. 568; Miami Conservancy Dis- 
trict, Report of Chief Engineer, Vol. 1, 
1916. 

The average amount and rates of rain- 
fall over the drainage area were computed 
from the observations at a number of sta- 
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tions in and near the watershed, ap- 
parently giving a very close estimate of 
the actual rainfall which caused the flood 
flow. 

The run-off of the river was computed 
from an elaborate series of hydraulic 
measurements and computations based on 
the flood profile, river cross-sections and 
assumed coefficient of roughness as used 
in the Kutter formula and others. Cor- 
roborative results were obtained at a 
number of stations, which led the en- 
gineers of the Miami Conservancy Dis- 
trict to believe that the computed dis- 
charge rates were reasonably accurate. It 
is doubtful if the records of run-off of the 
Miami are as accurate as those of the 
Scioto, due to the difference in conditions 
and possibilities of accurate measurement. 
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FIG 2. ACCUMULATED RAINFALL 
AND RUN-OFF ON THE MIAMI RIVER 
ABOVE DAYTON, OHIO. 

Storm of March 23-27, 1913. Drainage of 
— River above Wolf Creek, 2,525 Sq, 


Fig. 2 shows the accumulated rainfall 
on the Miami River watershed and the ac- 
cumulated run-off of the river above Day- 
ton. 

The principal facts of interest are as 
follows: 

Drainage Area of Miami River at Day- 
ton above Wolf Creek, 2,525 sq. mi. 

The country is generally rolling and 
is nearly all cleared for cultivation. 
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The average river channel capacity 
outside of cities and towns at the time of 
the flood was only about 9.5 percent of the 
flood discharge. 

Dayton is located at the confluence of 
Mad, Stillwater and Miami Rivers and 
Wolf Creek. 

The Miami River has a slope of 3 to 
4 ft. per mile for a distance of 35 miles 
above Dayton, Mad River a slope of about 
6 ft. per mile, Stillwater River a slope of 
about 4 ft. per mile and Wolf Creek a 
slope of 17.5 ft. per mile. 

Rainfall on Miami Watershed (Mar. 23- 
27, 1913), in 116 hrs., more or less, 9.6-ins. 

Run-off Miami River above Dayton 
(Mar. 24-30), in 168 hrs., more or less, 
8.9-ins. 

Ratio, 92.7 percent. 


Rain began to fall about midnight, 
Mar. 22. 

River began to rise about midnight. 
Mar. 23. 


River began to rise rapidly about mid- 
night, Mar. 24. 

Period of concentration on river ap- 
parently about 48 hrs. at beginning of 
storm. 

Maximum flood rate during the night 
of Mar. 25-26 and lasted for several hours. 


Marimum 72 Hours—Rainfall midnight 
Mar. 22-midnight, Mar. 25, 7.9-ins.; run-off 
midnight, Mar. 24-midnight, Mar. 27, 7.2- 
ins.; ratio (run-off coefficient), 91 percent. 

Marimum 48 Hours—Rainfall, 7 p. m., 
Mar. 23-7 p. m., Mar. 25, 6.1-ins.; run-off, 
midnight, Mar. 24-midnight, Mar. 26, 5.6- 
ins.; ratio (run-off coefficient), 91.8 per- 
cent. 

Marimum 24 Hours—Rainfall, 7 p. m., 
Mar. 24-7 p. m., Mar. 25, 4.1-ins.; run-off, 
midnight, Mar. 25-midnight, Mar. 26, 3.1- 
ins.; ratio (run-off coefficient), 75.6 per- 
cent. 

The conditions on the watershed at the 
time of the flood were substantially the 
same as described for the Scioto. There 
was no snow on the watershed, the 
ground was watersoaked and practically 
frozen, the rate of evaporation was low 
and conditions in general were especially 
well suited to produce a large run-off. 

Run-off Coefficient 

From the above figures, a run-off coeffi- 
cient of 90 to 91 per cent. may be expected 
from a storm of the duration and inten- 
sity of that experienced on the Miami, 
with other conditions particularly fav- 
orable. The location of Dayton at the con- 
fluence of several large streams is 
thought to be one reason for the high 
rates of run-off. Also, the lack of storage 
on the watershed as compared with that 
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on the Scioto undoubtedly was another 
cause. 
Sudbury River Run-off 

A freshet in the Sudbury River in Mass- 
achusetts on February 10-13, 1886, is de- 
scribed by Fitzgerald in Trans. Am. Soc. 
C. E. Vol. 25, 1891, p. 253 et seq. 

Drainage area Sudbury River at gaging 
point, about 75 sq. mi. 

Drainage area Cold Spring Brook at 
gaging point, about 6.4 sq. mi. 

Cold Spring Brook drainage area is in- 
cluded in the Sudbury. The latter has 
about 38 per cent. of its surface covered 
with woods. 

Rainfall in 3 days including 2 ins. of 
melted snow, 6.7-ins. 

Run-off of Sudbury River in 8 days, 5.1- 
ins. 

Run-off of Cold Spring Brook in 8 days, 
5.4-ins. 

Ratio run-off to rainfall, Sudbury River, 
76.1 percent. 

Ratio run-off to rainfall, Cold Spring 
Brook, 80.6 percent. 

Note that these ratios relate to the total 
run-off of 8 days compared to the rainfall 
in 3 days, and are not properly called run- 
off coefficients. 

There was considerable snow and ice 
on the ground at the beginning of the 
rain. Some of the rain as it fell was ab- 
sorbed by the snow. About three-quar- 
ters of the snow went off with the rain 
and the remaining portion followed a few 
days later. The ground was frozen at the 
time. 

Cameron Creek Run-off 

A flood on Cameron Creek near Hurley, 
New Mexico, is described in Water Sup- 
ply Paper No. 358, p. 662-3. 

Drainage area above gaging station, 4.4 
sq. mi. 

Average rainfall on watershed, Aug. 10, 
to 14, 1913, 2.34-in. 

Equivalent to 5,490 acre-ft (mostly on 
August 14). 

The flood reached the gaging station at 
3.20 p. m., August 14 with a discharge of 
2,300 sec. ft. The stream continued to 
rise until 4.25 p. m. on the 14th, the max- 
imum discharge being 5,490 sec. ft. 

It then began to recede and at 3 a. m. 
on the 15th ceased to flow. 


Duration of discharge, 12 hrs.; mean 
discharge, 1,370 sec. ft.; volume dis- 
charged, 1,360 acre-ft., equivalent to 25 
per cent. of the rainfall on the drainage 
area. 

“This low percentage run-off is at- 
tributed in large measure to the preced- 
ing period of drought, the general con- 
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dition of the drainage area, and the high 
rate of evaporation.” 

This record is of interest as indicating 
the extent to which a dry porous soil can 
absorb rain and prevent a high rate of 
run-off. 

Conclusions 

Careful study of the foregoing evidence 
seems to indicate that in estimating rates 
of flood flow for which provision should 
be made in works for preventing flood 
damages, a run-off coefficient of 0.80 
should be employed in cases where the 
earth is moderately impervious or the 
slopes fairly steep. This probably repre- 
sents the proportion of the rainfall rate 
likely to be realized in floods of somewhat 
rare occurrence—say once in 25 to 100 
years. 

Under extreme conditions, the kind 
which would be accepted by the courts as 
“Acts of God,’ which may perhaps occur 
at intervals of from 100 to 1,000 years, 
it is probable that a higher rate of run- 
off will be attained, and for estimating 
flood flows which controlling works such 
as spillways must be able to withstand 
with safety, a run-off coefficient not less 
than 0.90 should probably be assumed, 
and this, of course, would be applied to 
the higher rainfall rate which would ob- 
tain under these extreme conditions. 





CONTRACT FORMS 


By George W. Tillson, Consulting Engineer, 
313 S. Catherine Ave., La Grange, Ill. 
(Editor’s Note: In presenting the fol- 

lowing paper before the 1921 meeting of 
the Illinois Engineering Society, Mr. Till- 
son made no attempt to discuss the forms 
of contracts recently adopted in some 
places where the prices for the work vary 
in accordance with the prices of labor 
and material. He feels that conditions 
will soon be back to normal so that these 
new forms will not be required; also 
that they will be used mainly for large 
contracts extending over a long period, 
and that in any event most of the ideas 
here presented will be adaptable to the 
modified forms.) 

Practically all corporations, whether 
public or private, as well as many indi- 
viduals, have their construction work 
performed according to a formal contract. 
It is important, therefore, that such an 
instrument should be drawn up with 
greatest care. 

The document that is commonly called 
the contract should be made up of three 
separate and distinct parts, each inde- 


pendent of each other, but the three com- 
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bining to form the contract itself. These 
three parts are known as Instructions to 
Bidders and Form of Proposal, Plans and 
Specifications, and Form of Agreement. 
Now, while these parts are independent 
of each other, they must be so worded 
as not to be in actual or apparent con- 
flict. As the three make up one whole 
that must be treated as a whole; this 
point is exceedingly important. 

Great care should also be used to see 
that the items to be covered are always 
placed in the proper part. This is not 
difficult if the questions are given proper 
attention. 

The object of drawing up all docu- 
ments before bids are asked is to give 
the bidders all the information possible 
about the work, both as to quantity and 
character, and to tell them what obliga- 
tions the successful one must enter into 
and to inform the corporation just what 
it may expect as to character of work, 
time of completion and amount of pay- 
ment. 

Instructions to Bidders and Form of 

Proposal 


In these days it is considered the best 
policy when advertising for proposals for 
any kind of work to furnish the fullest 
information possible regarding it. How 
difficult this will be depends, of course, 
upon the character of the work itself. 
Road work, for instance, does not require 
as much preliminary investigation as a 
sewer job, while such contracts as were 
awarded by the Board of Water Supply 
of the City of New York, during the last 
15 years, required a vast amount. Any 
corporation asking for bids wants as 
much competition as possible. To make 
intelligent bids men must know all the 
conditions under whieh the work must be 
carried out. If the corporation itself 
makes all the necessary investigations, it 
can furnish the information to all pros- 
pective bidders, in this way often induc- 
ing people to bid who otherwise might not 
think it worth while to investigate for 
themselves. Then, too, in any event, a 
certain amount of work must be done 
in order to prepare plans and information 
for any kind of bidding and the extra 
cost of making everything complete will 
generally not be excessive. Of course, 
such information must be accurate, other- 
wise much controversy and often litiga- 
tion will arise if in carrying out his con- 
tract the successful bidder should find 
conditions varying materially from those 
shown when he made his bid. This is 
one of the main arguments used against 
the corporation attempting to furnish all 
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preliminary information about character 
of ground, for instance, and conditions un- 
der which the work must be performed. 

Bids should be received by items, a 
positive and specific price made for each 
so that a slight variation in quantities 
will not matter. If an amount of rock is 
to be excavated and the approximate 
amount is not known, a contractor can- 
not figure as to its exact cost. He may 
take a chance on it being small and bid 
very high or very low with the idea that 
in either case it will not materially 
affect his bid. But should the quantity 
prove to be large he may receive an ex- 
excessive amount, or, on the other hand, 
be obliged to do the work at considerable 
loss. 

In the case of a sewer contract, if an 
attempt be made to show the amount or 
locality of water to be encountered, great 
eare should be exercised, as the water line 
may change appreciably between the time 
of making the survey and the carrying 
out of the work. If water is shown to 
exist anywhere on the line of the work, a 
note should be made in a conspicuous 
place stating that these conditions ex- 
isted on a certain date, and it is not 
known that they are permanent. Atten- 
tion should be called to other than phy- 
sical conditions, if any exist. 


Iz other than cash is to be paid for 
the work, it should be stated in just 
what form the payments will be made. 
If the work is to be guaranteed for a 
term of years, or any legal conditions 
are to be observed, it should be plainly 
set forth. 

If any guarantee is required on any 
part of the work, it should be so stated. 
Also, if any deposit is required with the 
bid or bond for the carrying out of the 
work. 

Proposals 

Blank forms for proposals’ should 
always be prepared, so that all bids will 
be made on the same basis, and so, easily 
and accurately compared. Any variation 
from the prepared form should render the 
bid informal and cause it to be thrown 
out. <A statement to this effect should 
be made in the instructions to bidders. 

These forms should be made out care- 
fully and in connection with the specifi- 
cations and agreement so that there may 
be no conflict between either. The writer 
has in mind a contract for sewer con- 
struction where the proposal stated that 
the price bid included the cost of pro- 
tecting any and all railroad tracks that 
the sewer passed under. In the agree- 
ment there was a clause that said the 
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contractor should allow the railroad com- 
pany every facility for protecting its 
track. The proposal plainly stated that 
the contractor was to protect the tracks 
while the agreement as plainly intimated 
that this work was to be done by the 
railroad. 

The contractor saw the point and in- 
sisted that he should be reimbursed for 
his alleged extra work. The Board of 
Public Works at first laughed at the idea, 
but when asked what the clause in the 
agreement did mean if it did not mean 
the railroad company would do the work, 
and being unable to answer, finally 
allowed the contractor one-half of the cost 
of the work. As a matter of fact, the 
proposals should not contain conditions. 
These should all be in the agreement. 

In the above case, if prices had been 
given simply for constructing certain 
sizes of sewers, and a clause in the agree- 
ment had stated that wherever the sewers 
passed under any railroad tracks, the cost 
of protecting the tracks should be borne 
by the contractor, there would have been 
no controversy. 

Specifications 


The object of the specifications is to tell 
the contractor the character of the ma- 
terials he must furnish and how the work 
must be performed. This should be done 
clearly, definitely and concisely. Nothing 
should be described generally. Expres- 
sions like “equal to,” “as good as” should 
not be used. The properties of the article 
should be described. The whole theory 
of competitive bids is equality; that each 
bidder should have the same information. 

Before an advertisement for proposals 
for public work can be published in New 
York City, the proposed contract and ad- 
vertisement must be approved by an as- 
sistant corporation counsel’ especially 
designated for that purpose. He takes 
the stand that the engineer should know 
what he wants and ask for it. And it 
would seem as if he were right. He ob- 
jects to generalization or the naming of 
specific kinds of articles. Such as a cer- 
tain brand of paint, or certain make of 
a lock, the idea being to say just what 
is wanted and then let the manufacturers 
work accordingly. 

The person who draws up the specifi- 
cations should have such a knowledge of 
materials or work required so as not to 
make too stringent requirements, and not 
to call for dimensions that are not gen- 
erally manufactured unless it is abso- 
lutely necessary. It is a simple matter 
to specify what might be difficult and ex- 
pensive to make up. If standard forms 
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and shapes can be used, they should 
always be called for. A few years ago 
the cities of Boston, New York and Phila- 
delphia used granite paving blocks of such 
dimensions that the blocks of one city 
could not be used in either of the others, 
though practically just as good. So each 
quarry had to know what city it was mak- 
ing blocks for and a shortage in one city 
could not be made up by a possible sur- 
plus in another. 

Then, too, in making specifications for 
material that is to be used from year to 
year, such as paving brick, granite or 
wood paving blocks, asphalt, cement, or 
anything of this character, the manufac- 
turers should be consulted with, so that 
unnecessary conditions may not be im- 
posed. By doing this the co-operation of 
the manufacturers is secured, and this 
is always to be desired. 

The old idea that an agreement be- 
tween, or consultation with the engineers 
on the one side and the contractors and 
manufacturers on the other, means collu- 
sion and fraud, is exploded, as it is gen- 
erally recognized that only by a full and 
complete co-operation can work be per- 
formed most cheaply and efficiently. 

From what has been said it should be 
easy to determine what should be put in 
the specifications and what should not. 
But variations from these ideas are very 
common. 


The writer some time ago was called 
upon to investigate a newly laid pave- 
ment. The question arose as to length 
of guarantee, if any. A careful study of 
the agreement failed to find any such 
provision whatever. But when looking 
over the entire document it was learned 
that the specifications called for a guar- 
antee of five years. This certainly was 
an item for the agreement. Care should 
be taken so as not to insert in the speci- 
fications any requirements that are not 
to be enforced. Otherwise the cost of the 
work may be increased or a contractor 
knowing the customs and usages of a lo- 
cality may be able unfairly to defeat a 
bidder coming from the outside. 


Leave as little as possible to the judg- 
ment of the engineer, architect, or who- 
ever may be in charge of the construction. 
The writer knows that many people will 
say “Oh! that does not amount to any- 
thing—no court will sustain that.” But 
they are wrong. In the first place there 
is no desire to get into court, and in the 
second place there are many instances 
where the court has ruled that where the 
contract says that the decision of the en- 
gineer shall be final, or that certain things 
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must be done when ordered by the engi- 
neer, the contract binds and its provisions 
must be fully carried out. 


Plans 

The plans of any work show the char- 
acter and location of the structure, di- 
mensions of details so that the bidder 
can tell just what he is expected to con- 
struct. Although bearing the same rela- 
tion to the contract as the specifications, 
it differs from them in showing what is 
to be built rather than how. 

The plans should be full and complete, 
all details being drawn to such a scale 
that they can be easily understood. As 
they form so important a part of the con- 
tract, on any work of much magnitude 
they should be signed by the contractor, 
so that in case of a dispute there can 
be no question what particular plans are 
referred to. This is important as in many 
instances the plans are so large that 
they cannot be bound with the contract. 

Care must be taken to see that all 
notes made on the plans are strictly in 
accordance with the specifications, in- 
structions to bidders and form of pro- 
posal. While this is a simple and un- 
questionable proposition, and it may seem 
that too much stress is laid upon it for 
that reason, much confusion and litigation 
have often arisen because there is so 
often a difference in the requirements of 
these different parts. 

Agreement 

The agreement is practically the sum- 
mation of all papers. The contractor 
knows what he is expected to do, and the 
corporation knows what it is expected to 
pay for the same. The agreement fixes 
the conditions under which the work is 
to be performed, and when signed by 
both parties, binds them both to carrying 
it out. 

It should provide that the instruction 
to bidders, form of proposals, plans, speci- 
fications and the agreement, all taken to- 
gether, should form the contract the pro- 
visions of all of which the contractor is 
bound to carry out. It should state 
clearly who is to have responsible charge 
of the work and who is to decide dis- 
putes, should any arise. It should also 
state how and upon what individual 
formal notices to the contractor should be 
served. It should also provide for the 
cancellation of the contract in case the 
contractor failed to carry out its provi- 
sions, and in such event what penalty 
should be imposed. It should state just 
when partial payments are to be made, 
if any, and of what amount, also time 
and conditions of final payment. 
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If the work or any part of it is to be 
guaranteed for any particular time, this 
should be clearly stated. 

It should specify the time of beginning 
the work, time allowed for its completion, 
and penalty, if any, if it is not finished 
within the required time. 

In this paper no* attempt is made to 
include all the provisions that should be 
inserted in an agreement, or other parts 
of the contract, but it is hoped to show 
their character so that whatever item it 
is desired to insert in a contract shall 
be placed in its proper place in order 
that the contract as a whole shall be en- 
tirely logical and one that can be en- 
forced in the courts, if necessary. 


In looking over the contracts of differ- 
ent municipalities, for instance, one is 
surprised at the different forms used and 
the variation in details. Much variation, 
of course, is caused by the difference in 
the laws governing the cities, but much 
of it is due to the lack of attention given 
to details. 


In New York ‘City, where public con- 
tracts have been given out for over a 
century, the present forms are very 
voluminous and are the results of experi- 
ence. It is said that when, for instance, 
a contractor sues the city upon any par- 
ticular clause of the contract and recov- 
ers damages, the legal department either 
changes that clause or adds another to 
meet the objections of the court. When 
one reflects that this has been going on 
for a hundred years, with very many 
thousands of contracts, it is not strange 
that the present forms are so lengthy. 

While a contract should be clear and 
explicit so as to be fair to both parties, 
it should also be as concise as posible 
and provide for the rights of the cor- 
poration and the contractor. 


Bond 


The contractor is required to give a 
bond for the faithful performance of his 
contract. The amount varies’ with 
character and size of the contract. Its 
form is simple as it simply binds the 
contractor to do what he says he will do. 
It does not go into details, but refers 
to the contract, and this is one of the 
reasons why all the parts making up the 
contract should be clear and consistent 
with each other. 


A bond is a highly technical document, 
and to enforce it the legal provisions of 
the contract must have been carried out. 

It is not a part of the contract as it 
is not signed by both parties. It obli- 
gates a bondsman to pay to the corpora- 





tion a certain sum if the contractor fails 
to live up to his undertaking. 
Summary 

In closing the writer wants to sum up 
briefly, even to the point of repetition, 
what he feels are the important things 
to be considered. 

Make all conditiorfs, physical or legal, 
clear and plain, so that prospective bid- 
ders will make their prices on the same 
basis, and on the same printed. forms. 

Let the plans and specifications show 
location and amount of work, character 
of materials, and just how the materials 
are to be used. 

Let the agreement contain all the con- 
ditions by which both parties to it are to 
be held and bind up these different parts 
into one controlling and complete instru- 
ment to be known as the contract. 





THE TREND OF ENGINEERING 
SPECIALIZATION 


By Wm. E. Vogelback, of the Sanderson € 
Porter Engineering Staff, 72 W. Adams 
St., Chicago, Ill. 

The study of industry is a study of or- 
ganization. After many years of sys- 
tematic grouping and arrangement of ac- 
tivities, we find business emerging in the 
last decade as one of the major profes- 
sions, subdivided into a multitude of mi- 
nor professions. Each of these minor 
professions, such as advertising, credit, 
management and salesmanship, has be- 
come a highly specialized science. Other 
major professions, particularly engineer- 
ing, have followed this same trend of 
specialization. A century ago a man in 
any branch of the engineering profession 
was identified simply as an engineer. 
Fifty years ago he was a civil or mechan- 
ical or electrical engineer, while today 
these latter terms give but a vague idea 
of his qualifications or his occupation. 
Specialization finds its way into all in- 
dustries and professions, subdividing sin- 
gle occupations into many, and confining 
the individual more and more to specific 
tasks. Men have learned to anticipate 
the trend of events, and, therefore, we 
find a profession, as engineering, for ex- 
ample, crowded with men of but limited 
training, and capable of but minor spé- 

cific tasks. 

There is an evil here to the detriment 
of the individual as well as to the pro- 
fession. As it is, the world needs men 
of vision—men who are capable of big 
things—men who are scientists. Compar- 
atively few men are scientists in the 
broader application of this term. Few 
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men are possessed of the ability to an- 
alyze complete problems; to see the rela- 
tion between the problem in its entirety 
and any or all of its component factors. 
The individual minds of the great major- 
ity work synthetically. They grasp only 
that particular phase of a problem which 
comes under the immediate observa- 
tion; one factor at a time without regard 
for the relation of that factor to the sum 
total. 

Specialization does not assist in turn- 
ing out these scientists—these leaders of 
men—but on the contrary, materially as- 
sists in their suppression, and hence we 
must look elsewhere for the forces which 
tend to preserve this balance. 


Educational Institutions and Professional 
Societies 

These forces will be found in our edu- 
cational institutions and our professional 
societies. Here, stringent requirements 
should be fulfilled and ethical standards 
should be maintained. But of these two, 
the greater responsibility rests upon our 
educational institutions. The measure of 
proficiency of a college is not what studies 
are embodied in its curriculum, but what 
the average student learns, which will 
be of advantage to him in the years which 
are to follow. 

Analytical and Synthetical Thinkers 

In the short space of the usual college 
course today it is not expected. that col- 
leges will turn out men fully equipped 
for their professional practice. The aim 
should rather be to inculcate a method of 
logical reasoning, to turn out analytical 
thinkers—scientists. But I feel sure that 
you will agree with me that too many 
men just out of college come better 
equipped with a collection of facts than 
with methods of analysis. In other words, 
we are turning out synthetical thinkers— 
men whose measure of comprehension of 
a subject is the quantity of facts they 
possess. I desire to emphasize this dis- 
tinction between analytical and synthet- 
ical thinkers. Every individual belongs 
to one or the other of these classes. The 
class of synthetical thinkers comprises 
the rank and file, the detail workers, the 
narrow specialists. The class of analyti- 
cal thinkers comprises the executives, the 
leaders, the planners, men of vision and 
foresight. 


The degree of our analysis of any sub- 
ject depends upon the interest we have in 
it. And our interest will depend upon 
our comprehension of the subject as a 
whole. If we reflect back upon those sub- 
jects in which we were most proficient in 
school, we will find that they were the 
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It is estimated that 
the farmers alone lose 
$300,000,000 vearly in market- 
ing crops, because of roads like this. 
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Or like this? 


New York **Tarvia- 








How Did Your Roads Come Through the Winter? 


‘Tae annual Spring thaw is the ‘‘Water- 
loo” of thousands of miles of road 
throughout the country. For weeks in the 
Spring, when the frost is coming out of the 
ground, they are swamps of sodden mud— 
often impassable—always hard going. 


To spend money year after year on un- 
improved roads, is to send good money 
afterbad. For, at best, such roads are hope- 
lessly inadequate for present-day traffic. 


Look at the Tarvia road at the right. 
Isn’t that the sort of road you need? A 
road that is dustless, mudless, frost-proof 
and traffic-proof 365 days in the year? 
Good roads like that are not expensive. 
They are within the reach of every com- 
munity. 
























Chicago Philadelphia Boston 
New Orleans Birmingham Kansas City 
je Atlanta 






New York 
Detrow 







THE BARRETT COMPANY. tuned 


In writing to advertisers please mention 


The 


Let us send you facts, figures and pictures 
of some Tarvia roads near you—roads that 
have come through the freezes and thaws, 
the rains and the snows of winter, smooth 
and firm—all ready for the heavy summer 
traffic. 


Tarvia is a coal-tar preparation for use 
in building new roads and repairing old 
ones. It reinforces the road surface and 
makes it not only dustless and mudless, 
but waterproof, frost-proof and automo- 
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ones in which we had the greatest inter- 
est. And probably we all recall our atti- 
tudes toward those subjects which we 
then seemingly knew we would never 
have occasion to put to practical use. 
Interest in a subject is more easily ob- 
tained by a preliminary survey of the 
subject to be studied. 


Early Training of Successful Men 

Take our large cities, centers of indus- 
try, with their vast day and night educa- 
tional opportunities. Would it not appear 
that the great majority of our successful 
men should be those brought up under 
these educational advantages? And yet 
as we run through the pages of “Who’s 
Who” we observe in page after page the 
names of men whose education was ac- 
quired in the village school house, or 
small town college, or by home study. I 
believe these incidents are relevant and 
important, and that they are a natural 
result of a well-defined cause. This cause 
is the greater ratio of practical learning 
to the degree of specialization. In the 
smaller towns, industry is centralized and 
extensive specialization is not expedient. 
Here the young man entering business 
sees the small shoe manufacturing indus- 
try or the rice industry in its entirety. 
He sees the relation between the different 
departments and the whole plant. With 
the whole mechanism under one roof, so 
to speak, his view is comprehensive. This 
is impossible in the industries in our 
larger cities. Here specialization has re- 
duced the work of the individual to a 
mere routine: He fails to see the relation 
of his job to the industry. In time per- 
haps he will have held many jobs, but he 
will always be working under the disad- 
vantage of lack of comprehension. 

Evil Effects of Specialization 

After a man has completed his college 
training the evil effects of specialization, 
as applied to him, must be stemmed by 
the professional organizations. Here, by 
his association with other men in the 
same general profession, he extends his 
interests into broader fields. Perhaps the 
most beneficial work that can be done by 
a professional society is that of maintain- 
ing appropriate standards of ethics and 
qualifications for membership. Here, too, 
is charged a large share of activity in se- 
curing appropriate license legislation. 
Limited preparation for the professions 
should be discouraged. 

The big problem of today is how are we 
going to keep the synthetical class from 
growing greater in proportion to the an- 
alytical class. We see how specialization 
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tends to confine more and more the indi- 
vidual to routine duties; to make of him 
a mere cog in the great wheel of industry. 
The remedy calls for a greater interest 
in our undertakings. The larger business 
institutions have come to regard this in- 
terest from the standpoint of the individ- 
ual’s partnership in the business. They 
have evolved the medium of employes’ 
organizations and house organs for edu- 
cational purposes. In this way they have 
been able to maintain a partial balance 
between specialization and training. 
Controlling Trend of Specialization 


In the profession of engineering the in- 
dividuals must have recourse to their pro- 
fessional societies and we find such organ- 
izations as the American Association of 
Engineers fulfilling an urgent demand 
and materially assisting in preserving the 
balance. Nevertheless this profession is 
crowded with men who have spent but a 
few months in some school, preparing 
themselves for the position of estimators, 
computers, draftsmen, etc., and yet with 
this limited training assume the profes- 
sional title of engineer. This accounts 
in a large degree for the growing dispar- 
ity of remuneration between engineering 
and other professions or occupations. 

There is but little activity in the world 
that does not require engineering. Next 
to law, engineering should find a leading 
place in national government, but not un- 
til our educational institutions, our pro- 
fessional societies and our individuals 
recognize and control this trend of spe- 
cialization, instead of being controlled by 
it, will engineering find its place and 
proper standing, and attain its leadership 
in world affairs in general. 

The foregoing address by Mr. Vogelback 
was delivered at the Conference on Em- 
ployment and Vocational Education held 
at Chicago, November 12, 1920, sponsored 
by the American Association of Engi- 
neers. 





Bitoslag—The new Bitoslag booklet, re- 
cently issued, illustrates and describes 
the use of this improved paving product, 
consisting of a mixture of mineral ag- 
gregate, preferably slag, a filler and 
asphalt. The advantages of the material 
are described and many typical installa- 
tions are illustrated. There are also re- 
produced letters from satisfied users of 


this material. The booklet may be ob- 


tained from the Bitoslag Paving Co., 90 
West St., New York City. 
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WATER WORKS SECTION 

















SAN FRANCISCO’S FAILURE TO 
ACQUIRE THE SPRING VAL- 
LEY WATER WORKS 


By C. 'E. Grunsky, Consulting Engineer, 5 
Post St., San Francisco, Calif. 

The proposition to acquire the Spring 
Valley Water Works was recently sub- 
mitted to the voters of San Francisco 
for the third time and was defeated. A 
two-thirds vote would have been required 
to carry this proposition. San Francisco 
will continue, therefore, for some time 
longer to be the only city of first mag- 
nitude in the United States which does 
not own the water works by which water 
is supplied to the inhabitants. 


The Property in Question. 


It had been agreed in this case to let 
the city engineer select and designate 
the items of the plant, including lands 
in watersheds and lands of value as water 
producing areas, which the city should 
eequire, and to let the state railroad com- 
mission fix the price at which the deal 
was to be consummated. The property 
included a distributing system, pipes, 
service reservoirs and pumping stations 
which had grown with the city. It in- 
cluded the three storage reservoirs on the 
peninsula south of San Francisco, the 
Pilarcitos with a capacity of 1,000,000,000 
gals., the San Andres with a capacity of 
5,000,000,000 gals., and the Crystal 
Springs with a capacity of 23,500,000,000 
gals., the latter storage capable of in- 
crease by raising the dam to about 42,000,- 
000,000 gals. The property also included 
the company’s water developments on Ala- 
meda Creek, from which source about one- 
half of the Spring Valley Water Com- 
pany’s water is at present obtained. Some 
61,000 acres of land mainly in the water- 
sheds tributary to the storage reservoirs 
were included among the property which 
the city could have acquired. 

The Water Supply Problem 


It is well known that the agitation 
for public ownership on both sides of 
San Francisco Bay has made it difficult 
for the private interests which controlled 
the development of the nearby water 
sources to effect this development at a 


rate in keeping with the growth and 
potential requirements of the rapidly in- 
creasing population. It is also well known 
that the local sources of water must, 
within a comparatively short time be 
supplemented by the bringing of water 
from some suitable remote source. The 
people on both sides of the bay have, here- 
tofore, been in much uncertainty as to 
the adequacy of the water supply from 
local sources. There is no adequate liv- 
ing stream within easy reach. Dependence 
has had to be placed on storage and the 
peculiarities of the California climate are 
such that storage means not alone the 
bridging of the annual period when the 
local streams are dry, due to the long 
rainless period of summer, but, also the 
holding over of water from one season 
of copious rains and ample runoff to 
meet the deficiency of possibly two years 
in succession of materially less than nor- 
mal rain. Where dependence is placed 
on surface runoff alone from coast range 
areas near San Francisco, the conclusion 
was early reached that, to be fairly safe, 
the. storage reservoir should have a ¢ca- 
pacity equal to a 900 days’ supply. This 
may seem excessive to those who are 
only familiar with conditions on the 
Atlantic slope; but the wisdom of this 
provision has been repeatedly demon- 
strated in the case of San Francisco. 
The city has now for over 30 years been 
obtaining a portion of its water from the 
east side of San Francisco Bay. Sub- 
surface sources have there been made 
use of to a considerable extent. The 
surface storage on the Peninsula has thus 
been materially supplemented by under- 
ground storage on the other side of the 
bay. Furthermore, the project of increas- 
ing the water output of the east bay 
sources is well under way. The water 
of Calaveras Creek, a main tributary of 
Alameda Creek, will be held back in a 
reservoir, which is already in service at 
part capacity. The water works taken 
in their entirety are a going concern 
which have grown and have been ex- 
panded as the city has grown. They are 
supplying to the city an average daily 
amount of water somewhere between 35,- 
000,000 gals. and 40,000,000 gals. 
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Recommendation Made in 1902 


The writer, as city engineer of San 
Francisco-in 1902, in reporting upon a 
water supply project for San Francisco 
with Tuolumne River as the source of 
supply made the following statement: 

“This project is submitted in compli- 
ance with directions of the Board of 
Public Works, as authorized by the Board 
of Supervisors under charter requirement. 
It is not to be inferred, however, that 
the city engineer desires to recommend in 
submitting this report and a cost esti- 
mate, the original construction of an en- 
tirely independent water works system as 
here outlined * * * No other conclusion 
can be reached than that the interests 
of the city and of the Spring Valley Water 
Works are mutual—to have the estab- 
lished works in part, at least, retained 
in service and to have the new works 
supplement that part of the Spring Valley 
Water Works system which can be re- 
tained in use.” 

First Step Toward Acquistion in 1909 

Despite this advice no serious steps 
were taken for the acquisition of the 
Spring Valley Water Works until 1909. 
The proposition then formulated to buy 
at a price of $35,000,000 all properties 
then owned by the water company with- 
out reservation, was defeated early in 1910 
by a narrow margin. Four years later, 
under reservation by the water company 
of various items, more especially a large 
tract of land within and closely adjoin- 
ing San Francisco, the second proposition 
to sell, this time at $34,500,000 was again 
turned down by the electors. 


Why People Voted Against Project 

The question arises as to the under- 
lying causes of the recent refusal on the 
part of the people to do what is so ob- 
viously desirable. Perhaps the reason is 
to be sought primarily in the impression 
that the Tuolumne River project is being 
built and will soon make high quality 
Sierra Nevada water available. There 
have been $45,000,000 voted for this 
project, and more than one half of this 
sum is being expended in the construc- 
tion of the Hetch Hetchy dam and diver- 
sion works, conduits and tunnels and 
power plants, which will, however, leave 
the water still in Tuolumne River in the 
the foothills of the Sierra Nevada, east 
of the San Joaquin Valley and more than 
100 miles by proposed conduit route from 
San Francisco. 

There seems to be still a considerable 
proportion of the people of the city who 
do not understand that it would be an 
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economic waste to duplicate the distribut- 
ing system now in service and that even 
if such duplication were decided upon 
that the city would still be in need of 
of the near-by storage facilities now 
owned by the Spring Valley Water Com- 
pany, and which can not be dispensed 
with as a part of a satisfactory system, 
as no equivalent substitutional storage 
sites exist on the peninsula. Then, again, 
the congressional action under which 
reservoir and other rights of way for the 
Tuolumne River project were granted to 
San Francisco is not understood by every 
one. In some quarters the fear has been 
expressed that if the city acquired the 
Spring Valley Water Works there would 
be more delay in bringing the Sierra 
Nevada water into the city than if these 
water works continued to be privately 
owned. The restrictions imposed by con- 
gressional action in this matter are oner- 
ous and may long delay the bringing to 
San Francisco of Sierra Nevada water. 
They are in effect that, before Sierra 
Nevada water is carried beyond the limits 
of the San Joaquin Valley, the near-by 
sources of water supply must first be 
fully developed. The exact words of the 
inhibition are: 

“That said grantee (city of San Fran- 
cisco) shall not divert beyond the limits 
of the San Joaquin Valley any more of 
the waters of the Tuolumne watershed 
than, together with the waters which it 
now has or may hereafter acquire, shall 
be necessary for its beneficial use for 
domestic and other municipal purposes.” 

The question may well arise in view 
of this language whether this restriction 
applies as is generally believed to bé 
intended, if the near-by sources of sup- 
ply are privately as well as if municipally 
owned. 

Price Not Approved. 

The price, too, at which the water works 
were to be purchased did not meet with 
universal approval and there always re- 
mained some uncertainty as to the depend- 
able quantity of water that a purchase 
of the water works would place at the 
disposal of the city. It is only necessary, 
in this connection, to quote from the 
pamphlet entitled, “Facts, Figures, Argu- 
ments,” prepared and distributed by the 
Campaign Committee of the administra- 
tion for use in the recent campaign. We 
read in this pamphlet: 

“The city is to acquire the right to 
pump not exceeding 15,000,000 gals. daily 
of water as against the lands retained 
at Pleasanton by the Spring Valley Water 
Company. This right is in excess of any 
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amount of water which has heretofore 
been pumped from that source. The com- 
pany agrees not to interfere with this 
right except that it may take such water 
as is necessary for irrigating the retained 
lands, but nothing further.” 

The Pleasanton ranch lands which the 
water company was to retain and for 
which it is inferred that water was thus 
reserved, have an area of 4,730 acres. It 
is readily conceivable that during the 
irrigation period of 6 or 7 months, from 
April to October, the aggregate amount 
of water applied to these lands, when 
brought under intense cultivation, will 
be equivalent to about 24 ins. over all. 
This would represent an average draft of 
14,000,000 to 15,000,000 gals. per day for 
6 or 7 months of each year upon the same 
Pleasanton sub-surface sources from 
which the city would be drawing water. 
The writer has failed to find anything 
in the pamphlet that would show that 
against this irrigation draft there is any 
protection assured to the city. This fact 
is cited merely to show that despite the 
thoroughly organized campaign conducted 
by the city administration for the proposi- 
tion, it was not made clear what the 
city was to get and this, as a matter of 
course, threw more or less doubt upon 
the fairness of the price. 

Finally, as in all such propositions, 
under which new responsibilities are 
placed upon the municipal government, 
there were no doubt some who were 
swayed by lack of confidence in the pres- 
ent administration. The intensiveness of 
the campaign conducted by the city of- 
ficials could only heighten distrust where 
distrust already existed and it did not 
succeed in bringing out a large enough 
vote to offset the effectiveness of a de- 
termined, though very quiet, opposition. 

Despite the result of the recent vote 
the question of San Francisco’s acquir- 
ing the Spring Valley Water Works by 
purchase must again come up and will 
continue to come up until the city owns 
these properties. The writer still holds 
the view to Which he gave official ex- 
pression in 1902—as above queted—that 
the interests of the city and of the Spring 
Valley Water Company in so far as the 
acquisition of the water works properties 
by the city is concerned are mutual. He 
believes, furthermore, that if all affairs 
relating to municipally owned water 
works were entrusted to a properly con- 
stituted Water Board—the lack of which 
has long been felt—that a recommenda- 
tion by such a board would go far toward 
quieting opposition. 
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IMPOUNDED WATER AT BLOOM- 
INGTON, IND. 


By Donald H. Mazxwell, Assistant Engineer, 
Alvord & Burdick, Hydraulic and Sani- 
tary Engineers, Hartford Bldg., 
hicago 

Bloomington is located on the summit 
of the divide between the east and west 
forks of White River, in the driftless 
area of southern Indiana. A ground water 
supply is not available. The topography 
is rugged and good reservoir sites for an 
impounded supply are apparently plenti- 
ful on the contour map. Unfortunately 
the impounded supply that has actually 
been developed by the city has been un- 
satisfactory and inefficient. To appreciate 
one of the serious defects in the existing 
impounded supply, and the possibility of 
a satisfactory reservoir supply, it is neces- 
sary to consider the geological structure 
in this vicinity. 

Geological Structure 

The rock formations at Bloomington are 
stratified and dip gently to the west south- 
west, so that the successive outcrops form 
north and south strips from %4 mile to 
4 miles wide, their lines of contact made 
very irregular by surface erosion. The 
lowest formation exposed in the vicinity 
of Bloomington is the Knobstone, con- 
sisting of dense sandstones and shales 
several hundred feet in thickness, which 
appear in the bottoms and sides of the 
valleys to the north, east and southeast 
of the city. Above this lies the Harrods- 
burg limestone which outcrops on the up- 
lands north, south and east of Blooming- 
ton, and in the lower portions of the city. 
Immediately above this formation occurs 
a stratum about 60 ft. thick of Bedford 
limestone, which underlies the surface in 
the higher portions of Bloomington, and 
outcrops along the sides of ravines to the 
north and south of the city. Next above 
the Bedford limestone lies the Mitchell 
limestone, which outcrops over an area 
about four miles in width, extending west 
from Bloomington. It is in this latter 
formation that the present city water sup- 
ply has been developed. The rocks of this 
whole region are overlaid on the uplands 
by a thin, rather impervious soil cover 
and the alluvial deposits in the valleys 
are shallow. 

The sandstones and shales of the Knob- 
stone are unusually impervious and tough, 
but resist weathering very poorly, and 
are deeply eroded where exposed. The 
limestones are in general soluble and are 
honeycombed with solution channels. This 
is particularly true of the upper strata 
of the Mitchell formation. 
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The geological conditions are in general 
distinctly adverse to the development of 
an underground water supply for a city 
as large as Bloomington, which has a 
present population of 12,000. In fact good 
wells for domestic water supply are in- 
frequent. 


The influence of the rocks is evident in 
the varying topography around Blooming- 
ton. To the west in the central portion 
of the Mitchell limestone outcrop, the up- 
lands are rolling, and pitted with sink 
holes. The water courses are shallow and 
often disappear into the cavernous lime- 
stone to isue later as springs at the con- 
tact plane with less soluble rocks below. 
Eastward toward the edge of the Mitchell 
limestone outcrop and beyond, the topog- 
raphy is rough and the streams deeply 
eroded in the lower limestones, and in the 
sandstone and shales of the Knobstone 
formation. The topography in this area 
offers numerous reservoir sites, but on 
aceount of the varying character of the 
rock formations, they are not all equally 
desirable from the standpoint of water- 
tightness. This has been demonstrated 
by local experience. 


Present Impounded Supply 


The two older city reservoirs are located 
entirely in the cavernous Mitchell lime- 
stone formation. The dam of the newer 
Leonard Springs reservoir rests 9n Bed- 
ford limestone, while the upper part of 
the reservoir is in the Mitchell lime- 
stone. 

-_The experience with these three city 
reservoirs has demonstrated that a water- 
tight reservoir should not be expected in 
these limestone formations, particularly 
in the Mitchell limestone. At the old 
reservoirs leakage occurs in solution chan- 
nels through which the water finds its 
way around the dams, and under the spill- 
ways in natural rock to such an extent 
that several years ago the entire city 
water supply was taken from a spring or 
leak below the lower dam at the main 
pumping station. When the reservoirs are 
not full, water not pumped to the city is 
pumped back into the reservoirs to help 
conserve the supply. At the newer Leon- 
ard Springs reservoir, there is a large 
marsh immediately in front of the dam, 
with indications of a considerable flow 
of water from the reservoir above. The 
leakage from these reservoirs is so great 
that even though all unused visible leak- 
age is pumped back into the upper reser- 
voirs, they become rapidly depleted in dry 
weather. Efforts to correct the leakage 
have been unsuccessful. 
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Advantages of Knobstone Area 


Satisfactory reservoir sites are available 
in the creek valleys east and north of 
Bloomington at no greater distance than 
the existing city reservoirs built in the 
Mitchell limestone area. In these creeks 
the Knobstone formation provides an im- 
pervious basin which is ideal for retain- 
ing an impounded supply, and the narrow 
deeply trenched valleys afford numerous 
good dam sites. 

In striking contrast to the city reser- 
voirs in the limestone is the very suc- 
cesful reservoir built in the Knobstone 
formation by the Indiana University for 
its own water supply. This reservoir was 
located on the recommendation of. Prof. 
E. R. Cumings, geologist at the university. 

The reservoir is formed by a concrete 
arched dam 40 ft. in height at the mouth 
of a small ravine entering Griffys Creek, 
and has a watershed of about 200 acres. 
This reservoir is absolutely tight and 
clearly shows that the city of Bloomington 
could obtain equally satisfactory reser- 
voirs by utilizing the available reservoir 
sites in this formation instead of those 
in the limestones to the west. 

The relation of the geology to the water 
supply of this region has been very fully 
described in a paper by Professor Cum- 
ings. The conclusions of Professor Cum- 
ings are reiterated by the report on the 
city water supply, made by Morris 
Knowles in 1914, which included a report 
on the local geology by Prof. W. O. 
Crosby, the geologist. Professor Crosby 
pointed out the defects on the Mitchell 
limestone for an impounded supply, and 
recommended that the city supply be de- 
veloped in the impervious Knobstone for- 
mation. 

lhe new Leonard Springs reservoir was 
built in the limestone formation subse- 
quent to these recommendations. As above 
pointed out this reservoir has repeated the 
experience with the old reservoirs in the 
limestone, and Bloomington is again con- 
fronted with serious water shortage. The 
firm of Alvord & Burdick reported on the 
water supply in 1920, and recommended 
that the city abandon the reservoirs in 
the limestone area in favor of an adequate 
impounded supply in the Knobstone for- 
mation. 

Deficiency in Present Supply. 

Even if the impounding reservoirs of 
the Bloomington municipal supply were 
free from leakage, there is good reason 
to believe that the present development 
would be insufficient fully to supply the 
city during years of greatest drought. 


There are no records of the local water- 
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shed yield, but for the purpose of judging 
the adequacy of the existing development 
at Bloomington, comparison may be made 
with the long record of watershed yield 
at Lexington, Ky. 

This latter record covers a period of 26 
consecutive years. It is interesting to 
observe in this record the importance of 
a long record in determining the safe 
yield of a watershed, that is, the yield 
which may be depended upon in the year 
of greatest drought. If we consider the 
yield of the driest year in the 26 years’ 
record at Lexington as 100%, the safe 
yield, as indicated by shorter records 
which did not include the driest years, 
would be as follows in percentage of the 
safe yield for the entire 26 year period: 


Per cent. 
Driest year in 26 yIS........-.seee- 100 
Second driest year, once in 18 yrs.... 120 
Third driest year, once in 15 yrs..... 125 
Fourth driest year, once in 11 yrs.... 160 


It is apparent from these figures that 
the application of a short record of yield 
in developing an impounded supply may 
lead to a very serious overestimate of the 
safe yield. * 

At Bloomington the estimated safe yield 
of the city’s impounded supply, based on 
the Lexington experience, is approximate- 
ly one million gallons per day, as com- 
pared to a present average pumpage rate 
of about 1.5 million gallons per day. It 
is evident from this that the existing im- 
pounded supply at Bloomington is in- 
sufficient to provide the city with water 
throughout the driest year that may be 
expected. The deficiency might be as 
much as 60%. 

The frequent water shortages expe- 
rienced at Bloomington are due in part 
to the fact above pointed out that the 
development is deficient in safe yield. 
This deficiency is made more serious by 
the excessive leakage from improperly 
located reservoirs. 

This paper by Mr. Maxwell was pre- 
sented at the recent joint meeting of the 
Iowa and Illinois sections of the Ameri- 
can Water Works Associations. 





WATER PURIFICATION AT WHIT- 
ING, INDIANA 


By Samuel A. Greeley, of Pearse, Greeley & 
Hansen, Consulting Engineers. 39 West 
Adams St., Chicago, Ill. 

The communities in the industrial dis- 
trict of northern Indiana, extending from 
South Chicago on the north to Gary on 
the southeast, depend upon Lake Michigan 
for their public water supplies. The popu- 
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lation of this district numbers close to 
200,000. The domestic or sanitary sewage 
which is cared for by the. public sewers 
is being gradually diverted from the lake 
and with the completion of the Calumet- 
Sag Chanel and it conecting sewerage 
works, in 1921, it will be only at very 
rare intervals that domestic sewage from 
public sewers reaches the waters of Lake 
Michigan. At present only one small dis- 
trict, Robertsdale, sewers into the lake. 


Industrial Sewage 


There is, however, an immense volume 
of industrial sewage discharged into the 
lake, estimated roughly at well over 100 
million gals. per 24 hours, and including 
with it some sanitary or domestic sewage 
from plant toilets. The industries are 
varied from cement mills to chemical 
works, but are predominantly oil and 
metal industries. Both of these industries 
produce considerable volumes of coal tar 
and petroleum wastes which impart tastes 
to the water supplies of most perisistent 
character. Under the war impetus, there 
was a marked increase of industrial’ ca- 
pacity with larger volumes of sewage 
reaching the lake. 


Whiting Conditions 
Our first active conection with the water 
supply of Whiting was in the fall of 
1916, or about 5 years ago. We had, 
however, studied the entire district for 
Sewage treatment as far back as 1912. 
At both times (1912 and 1916) there was 
a pronounced petroleum flavor to the 
Whiting water supply but, so far as we 
know, similar complaints were not made 
of the water supplies of Hammond, East 
Chicago and Gary. At the present time 
tarry tastes occur in the East Chicago 
supply and probably occasionally in those 
of Hammond and Gary. There appears, 
therefore, to be an increasing and chang- 

ing industrial sewage pollution. 


The Whiting Testing Station 


Because of the persistent petroleum 
flavor at Whiting and the lack of sufficient 
data upon which to base the design of a 
plant to treat such water, the construc. 
tion of a small testing station was ad- 
vised. The station was built and operated 
to determine (1) the effect of aeration 
on the taste; (2) the action of chemicals 
and coagulation upon the taste, and (3) 
general data reflecting the effect of the 
oil in the water upon the usual ratings 
of rapid water filtration plants. The tests 
covered a period of about 3 months dur- 
ing the summer of 1917. The only means 
of determining the residual flavor of the 
filtered water was by actual taste and 
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three independent series of observations 
were made by: (1) Pearse and Greely; 
(2) the Columbus Laboratories, and (3) 
the laboratory of the Standard Oil Com- 
pany. The observers agreed upon a sub- 
stantial removal of the petroleum flavor. 


The Filter Plant 


The design for the filtration plant at 
Whiting combines all of the requirements 
which the operation of the testing saa- 
tion showed were essential. - 

The principal elements are, an aerator, a 
mixing basin, two coagulating basins, six 
filters, a filtered water basin, and the 
head house. 

The capacity of the plant, based upon 
the filters, is 4,000,000 gals, per 24 hours. 
Provisions for enlargement are also made. 

Water is supplied from the pumping 
station at the Standard Oil Company, 
about % mile distant, to the aerator, 
from which it flows by gravity through 
the plant to the- filtered water storage 
basin. From there it-is pumped by high 
service pumps into the mains. 

The Aerator 

The aerator is located on top of the 
coagulation basin roof. Structurally, it 
is a basin 30 ft. by 48 ft., in plan, sur- 
rounded by a concrete wall 3 ft. 6 ins. 
high, with vertically grooved columns on 
top for inserting stop planks between to 
confine the spray. The bottom of the 
aerating basin is stepped to a central 
collecting basin. Two 14-in. cast iron 
pipes, 8 ft. apart, lie on the floor of this 
basin and are tapped on 3-ft. centers for 
22 No. 13A Spraco nozzles. The spray is 
directed, not vertically, but slightly in- 
clined so that the two rows of sprays 
will collide. The spray in falling cascades 
down a few steps to the pool in the 
center, which is kept at a fixed depth to 
retard freezing. 

The Mixing Basin 


The water from the aerator enters the 
mixing basin, which is in and praetical- 
ly on a level with the second floor of the 
head house. It was placed there for two 
reasons in particular, first for purpose of 
observation and second, to reduce the 
length of chemical pipe lines. 

The mixing basin is approximately 33 
ft. by 12 ft., with an average depth of 
5 ft. It has 4-in. brick baffle walls of 
around-the-end type spaced on about 2-ft. 
centers. The outlet from the mixing basin 
leads directly into a mixed water conduit 
which passes through the head house wall 
into the coagulating basins. 


Coagulating Basins. 
There are two coagulating basins, sep- 


Vol. LX. No. 4 


arated by a dividing wall, each 40 ft. 
by, 81 ft., with an average depth of 16 
ft. The capacity of the two basins is 
about 700,000 gals., providing a sedimen- 
tation period of 4.2 hours on a 4,000,000 
gal. rate or 3 hours on a 6,000,000 gal. 
rate. The basins are covered with a 
concrete roof of the beam and slab type 
of construction. The roof is supported by 
14-in. square columns spaced 10 ft. 4 in. 
both ways. Drainage of the basins is ob- 
tained by a 1 ft. slope in the floor with four 
10-in. sluice gate outlets in sumps located 
at the low points. The inlet to each basin 
from the mixed water conduit is a 20-in. 
circular sluice gate,and two 30x36-in. sluice 
gates in the dividing wall provide a cross 
connection for operating the basins in 
series. An 8-in. brick baffle wall extends 
from one end down the center of each 
basin to within 10 ft. of the opposite end. 
The outlets to both basins are similar 
and consist of an overflow or skimming 
weir discharging through two 16-in. circu- 
lar sluice gates to a settled water conduit 
lying directly over the influent or mixed 
water conduit. Both of these conduits are 
24x28 in. in section and are supported 
along one wall of the basin. The settled 
water conduit re-enters the head house, 
passes through it to a right angle turn 
and down the center line of the filter pipe 
gallery. 
The Filters 


Six filters, 12 ft. by 19 ft. 6 in. each, 
have a filtering area of 234 sq. ft., and 
a rated capacity of 666,000 gal. or a total 
of 4,000,000 gals. per day. Each filter 
has three concrete wash .water gutters 
which run across the width of the filter 
and discharge into an 18-in. main gutter 
which runs lengthwise. A 12-in. connec- 
tion leads to the main drain in the pipe 
gallery. The influent to each filter is a 
10-in. pipe. 

The filtering medium consists of 30 ins. 
of sand 15 ins. of gravel, with underdrains 
of the Harrisburg type. The effluent 
passes out through an 8-in. rate controller 
and returns to the auxiliary filtered water 
storage basin underneath. The 12-in. 
wash water supply line is suspended 
directly beneath the concrete infiuent con- 
duit in the pipe gallery with 12-in. laterals 
to each filter. The rate of wash is esti- 
mated at 15 gals. per sq. ft. per minute. 
A 4-in. connection for filtered water to 
waste is also provided. All of the valves 
are hydraulically operated from an operat- 
ing table with the exception of the 4-in. 
waste valve, which has an extension stem 
leading to a nut in the operating floor 
above. 
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The pipe gailery is 11 ft. 6 ins. wide and 
the arrangement of the pipes is such that 
a clear space about 5 ft. wide and 7 
ft. high down the center is provided. The 
main drain is of concrete and runs di- 
rectly beneath the pipe gallery floor. The 
filters are divided in two sets, three on 
each side of the pipe gallery. Each set 
is supported upon an auxiliary filtered 
water basin 45x18 ft. by 11 ft. The outlet 
to beth of these basins is into the filtered 
water storage basin. 


Filtered Water Storage Basin 


The filtered water storage basin is ap- 
proximately 94x91 ft. and 14 ft. deep. 
With the two auxiliary basins beneath 
the filters, a total storage of approximate- 
ly 890,000 gals. is provided. This is equiva- 
lent to 5.3 hours’ storage at a 4,000,000 
gal. rate. The floor of this basin is be- 
low ground water level and provision for 
uplift was necessary. The design adopted 
is an inverted flat slab with panels 10 ft. 
8 ins. by 11 ft. 6 ins. The supports are 
14-in. columns, which in turn support the 
roof. The roof is a beam and slab type 
with the slab support on four sides. A 
2 ft. earth covering has been provided. 
The basin is baffled with 8-in. walls to 
prevent dead water areas. The outlet to 
this basin is into a conduit, low enough 
to drain the basin, which leads into the 
basement of the head house. Into this 
conduit the high lift and wash water 
pump suctions are connected. 

The head house is a 4-story structure, 
ineluding the basement. The basement 
contains heating plant, coal storage, eleva- 
tor machinery, but principally the pipe 
connections to the pumps located on the 
first floor above. 


Pumps 


For high service duty two 3,000,000- 
gal. and two 5,000,000-gal. pumps are pro- 
vided, so connected that each set may 
pump separately or in combination form- 
ing a two-stage pump. The wash water 
pump is a 5,000,000-gal. pump, designed 
for direct washing of the filter. 

The second floor contains the offices, 
laboratory, ehlorine room, shower bath 
and locker room on one side of a passage- 
way and on the opposite side, the mix- 
ing basin and the lower portion of the 
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chemical solution tanks with the orifice 
boxes. Two dry feed chemical machines 
are provided. 

Alum will be stored on the third or 
top floor. ' 

The second floor passage-way opens di- 
rectly onto the operating floor of the 
filters, and the first or pump room floor 
connects down a few steps into: the pipe 
gallery. A doorway at the opposite .end 
of the pipe gallery is provided. P 

Architectural Features 


The plant is located along the main 
line of the Pensylvania railroad, and on 
one of the principal thoroughfares of 
Whiting. It was decided, therefore, to 
make the plant artistic from an archi- 
tectural standpoint as well as _ service- 
able for operation. 

The superstructure is of brick with a 
concrete shell. Stone window -sills and 
copings, and a stone entranceway add 
to the attractiveness. The roof is flat 
with pyrobar roofing supported on. con- 
crete beams. The exterior walls of the 
basins are exposed on practically all sides 
and to relieve the monotony they are 
paneled and surmounted with a coping. 

The filter sand has an effective size of 
not less than 0.35 nor more than 0.44 
millimeters and a uniformity coefficient 
of not more than 1.65. 

Costs 

Some data showing the cost of the 
Whiting filter plant as compared with 
costs elsewhere are shown in Table I. 
The total cost including all items such 
as land, engineering and extras for both 
filter plant and high lift pumps was ap- 
proximately $200,000. The work was car- 
ried out during the pericd of peak ma- 
terial prices and while labor was still 
searce, most of heavy work being com- 
pleted prior to August, 1920. 


Operation 

The plant was put into operation dur- 
ing November, 1920, and is now in charge 
of A. C. Bromschwig, formerly of the St. 
Louis filter plant. He has under him for 
the operation of the filter plant and high 
lift pumping station 6 men—two for each 
8-hour shift. 

It can not be said, of course, that the 
plant has yet reached its best operating 
routine, as this will require experience 


TABLE I—SOME COMPARATIVE UNIT BIDS ON WATER FILTER PLANTS 


Earth Excavation Reinforcing Steel Concrete 
Per Cu. Yd Per Pound Per Cu. Yd. 
Low Average Low Average Low Average 
Year Bid 3 Lowest Bid 3 Lowest Bid 3 Lowest 
Mvenstem. TR. ccccccees. 1913 $0.90 $1.79 $13.90 
East Chicago, Ind...... 1918 1.00 $1.30 10.00 $10.00 13.38 $17.65 
Wee TOE. ccccccess 1918 77 1.18 5.50 4.87 17.50 (1) 


(1) Estimated from lump sum bid. 
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with a variety of seasonal conditions. 
Some operating data may be of interest, 
however. During January filter runs aver- 
aged 8 hours and have now been extended 
to about 12 hours. With the relatively 
clear raw water, it has been found help- 
ful to add lime at the rate of 0.7 grains 
per gal. in addition to alum at the rate 
of 1.5 grains per gal. The best combi- 
nation of chemicals and points of applica- 
tion is, however, still to be worked out. 
Considerable floc appears necessary to 
clear or scrub the water of the petroleum 
taste. 

The record shows three observations of 
oily flavor out of 48 taste tests. All three 
occurred on days following several days 
of southerly wind movement. This is, 
of course, not conclusive, but there is 
evidence of an increasing improvement 
in the quality of the filtered water at 
Whiting. 

No trouble with algae has been re- 
ported. 

General Considerations 

In the opinion of the writer, the water 
supplies of this district should be studied 
broadly as influenced by industrial sew- 
ages. Four factors stand out: (a) The 
location of sewer outlets; (b) the loca- 
tion of water intakes; (c) the treatment 
of the sewage, and (d) the treatment 
of the water. 

The problem will eventually be solved 
by the economical adjustment of these 
factors. It appears clear at the start that 
the treatment of the industrial sewages 
of large volume is likely to be the most 
costly. The construction of water puri- 
fication plants (because the water sup- 
plies are very small in volume as com- 
pared with the sewages) is considerably 
less costly and is called for in any event 
as the first line of defense against bac- 
terial pollution, material turbidity and 
other objectional qualities of the raw 
water. The effect of the industrial sewage 
on the fishing industry of the Illinois 
River will also need consideration. Well 
organized seasonal study of the factors 
involved is the first step. 

This paper, by Mr. Greeley, was pre- 
sented at the recent joint meeting of 
the Iowa and Illinois sections of the 
American Water Works Association. 





PERSONAL ITEMS 


George B. Gascoigne, Consulting San- 
itary Engineer, Cleveland, Ohio, has been 
retained to report and prepare prelimin- 
ary drawings upon sewerage and sewage 
disposal improvements for Springfield, O. 
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Estimated cost, $1,000,000. Mr. E. E. Par- 
sons, is City Manager of Springfield. 

Alexander Murdoch recently became 
City Engineer of Chicago after passing a 
competitive examination conducted by the 
Civil Service Commission in which he had 
a rating of 92.7. Five engineers took the 
examination; only one other passed and 
he with a rating of 20 points lower than 
Mr. Murdoch. A native of Baltimore, Mr. 
Murdoch lived in Philadelphia for many 
years. Before coming to Chicago he was 
chairman of the Claims Board of the 
Emergency Fleet Corporation in charge of 
adjusting uncompleted war-time contracts. 
Formerly, he was Vice President and 
Chief Engineer of the Fidelity and De- 
posit Co. of Maryland, where he had 
charge of completing construction work 
taken over by his company as bondsmen 
after contractors had abandoned the 
work. He was for some time in the serv- 
ice of the city of Reading, Pa., serving 
first as assistant city engineer and later 
as city engineer. He is a graduate of the 
University of Pennsylvania. 

Mr. F. Carl Martini, for 9 years assis- 
tant engineer in the Water Works Con- 
struction Bureau of the city of Chicago 
was recently promoted to the position of 
Engineer of Contracts in the city service. 





OPERATING A WATER WORKS 
PLANT UNDER STATE SU- 
PERVISION 


By C. M. Roos, Secretary, Cairo Water Co., 
Cairo, Ill. 

After eight years of state regulation 
of public utilities in Illinois we are hear- 
ing much discussion of the questions of 
whether or not the law providing for 
such regulation should remain as it is, 
or be repealed entirely and go back to 
so-called “home rule,” or be revised in 
some manner to correct certain alleged 
faults. Discussion of this utility regula- 
tion question by those who advocate 
“home rule,” has brought forth expres- 
sions from various interests and classes 
throughout the entire state, which ap- 
pear to be largely in the majority, favor- 
ing a continuation of state regulation as 
opposed to home rule. 

Home Rule vs. State Regulation 

Few questions in Illinois at present are 
attracting as much attention from com- 
mercial organizations, business men, 
bankers, professional men, municipal au- 
thorities and labor organizations as this 
one of regulation of public utilities. In 
all of the discussion little has been said 
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MUELLER Lead Flange Goose Necks and Curb Cocks 


These two MUELLER items (E-500 and E-557) are standard in lead flange 
connections for service work, and embody the well known MUELLER stand- 
ard of quality, which invariably insures dependable service at minimum 
upkeep. 


MUELLER LEAD FLANGING MACHINE 


This hand-operated, direct drive MUELLER Machine (E-177) is so perfect in 
mechanical detail that with it anyone can make lead flange connections 
easily, quickly, and economically—either at the bench or the machine can be 
attached to a board for portable work—and can be used in either a vertical or 
horizontal position. Write for description and prices. 


H.MUELLER MFG. CO., Phone Bell 153, DECATUR, ILL. 


Water, Plumbing and Gas Brass Goods and Tools 

* New York City, 145 W. 30th St. Sarnia, Ontario, San Francisco, 635 Mission St. 
Phone Watkins 5397 Canada Phone Sutter 3577 

Mueller Metals Co., Port Huron, Mich., Makers of Red Tip Brass and Copper 

Rod and Tubing; also Forgings and Castings in Brass, Bronze and Aluminum 
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publically by the utilities themselves. It 
is obvious why there snould be hesitancy 
on the part of the utilities in going on 
record in a discussion of this character, 
because past history proves that there is 
a tendency on the part of the public to 
look upon statements by public utilities 
with a certain ‘suspicion, and not to ac- 
cept them in the good faith which should 
exist if co-operation and best results for 
all interests concerned are to be obtained. 
But have we not reached the time when 
common sense, good business for all con- 
cerned, and the best interests of the gen- 
eral public demand that the experience, 
opinions and advice of public utilities be 
heard in the discussion of this and other 
similar utility questions which vitally 
affect the public? Certainly-no other in- 
terests are better qualified to participate 
in the discussion of public utility prob- 
lems than the public utilities themselves. 
The woeful lack of intelligent understand- 
ing on the part of the general public 
of some of the vexing utility problems 
of today is largely because the utilities 
have hesitated frankly and openly to dis- 
cuss these problems and to take the peo- 
ple into their confidence. 
Peaple Do Not Understand Utilities’ Pre- 
dicament 


This entire situation is largely due to 
the attitude which the utilities have taken 
toward the general public. Utilities have 
not talked to the people as freely as they 
should. ‘The utility business is the most 
vital business in any community, having 
a more direct bearing on the community 
welfare, progress and ¢eonvenience than 
any other class of industry. There are 
few classes of business more dignified 
and contributing more to the comforts 
and welfare of man and which are today 
operated in better faith than the public 
utilities. Utilities have much to talk to 
the people about, many interesting and 
vital things about the business to explain, 
and the sooner the general public knows 
the real facts about the utility business, 
coming frankly and in good faith from 
the utilities themselves, the easier will it 
be, wisely and successfully, to solve some 
of the problems with which we struggle 
today. 

If the public really knew conditions as 
they exist today in the public utility 
business there would be little difficulty in 
solving our utility problems, the utilities 
would be in a position to do financing to 
better advantage, confidence in utility 
securities would not be shaken and utili- 
ties would be in a position to make 
needed improvements and extensions, all 
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of which would be directly to the ad- 
vantage and interest of the consumers 
and would contribute directly to com- 
munity development and the re-establish- 
ment of general business confidence. 

Public utility educational campaigns 
are needed and the burden of conducting 
them rests upon the shoulders of the 
utilities. Is it not true in practically 
every community that the public criticises 
and openly attacks its public utilities 
more freely than any other class of in- 
dustry within the community, and yet 
only a very small percentage of the citi- 
zens of a city will ever take the time 
and enough direct interest in their utili- 
ties even to visit the plants, see how the 
work is done or talk with the managers 
and learn first hand some of the things 
they should know about this most vital 
part of their community life and exist- 
ence? 

Utilities Had No War Time Profits 

A recent personal experience in talk- 
ing with a prominent business man who 
has the direct management of a large 
industry, illustrates how grossly misun- 
derstood is the position in which the utili- 
ties have been thrust during recent years 
by men whose intelligence would not 
permit such an attitude if they knew the 
inside of the utility business. In com- 
menting on a recent increase in rates 
for water after hearing the explanation 
that the last year’s business resulted in 
an operating loss of about $12,000, the 
business man said: “Your company’s in- 
vestment in this city represents approxi- 
mately $500,000, and my judgment is that 
it could not be duplicated for anything 
like such an amount. You show an operat: 
ing loss of $12,000 for one year on a 
half million dollar investment. I know 
of a business in this city with an invest- 
ment of $100,000, which showed an operat- 
ing loss last year of more than $12,000. 
Why should you find fault with such a 
small loss with such a large investment 
as you have, as you should be better able 
to stand it than the $100,000 business?” 
Such comment to the utility man is real- 
ly amusing, but it must be regarded seri- 
ously, as the man who said it was serious 
about it, and he represents an intelligent 
class in the community. This man does 
not stop to think that the $100,000 busi- 
ness to which he referred earned profits 
of several times its capitalization during 
the fat years of and following the war, 
and now has a reserve in actual cash 
sufficient to withstand the strain of many 
years of loss at the rate of $12,000 per 
year. In contrast with this condition the 
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utility business with five times the in- 
vestment not only failed to show a return 
on the basis of its large investment, but 
in most cities showed a loss during most 
of the period of high commodity prices, 
and now is not only without a cash re- 
serve, but has its credit impaired and an 


extremely low market for its securities.. 


What the Educational Program Should 
Include 

The public utility educational program 
should include: 

1. Interesting members of commercial 
organizations, city councils, women’s 
clubs and civic and labor organizations 
in making careful inspections of the 
utility plants. These visits should be 
made in groups and instructors at the 
plants should explain details cf opera- 
tion, maintenance, expenses, etc. 

2. When at all practical local citizens 
should invest financially in their local 
utilities. The people themselves can do 
much to make their utility investments 
the safest and most desirable to be found, 
and as a result they will not only profit 
financially directly from their investment, 
but indirectly in service rendered by the 
utilities and in the ability of the utili- 
ties to keep pace or set the pace for com- 
munity development and expansion. 

8. Local boards of education should be 
led to see the importance and necessity 
of having pupils of all grades in the 
public schools study their local utilities. 
In most cities the utilities could provide 
lectures periodically to the school chil- 
dren, and also to the school instructors 
who, in turn, could teach the subject in 
connection with their regular’ class 
studies. 

4. Newspaper advertising in the form 
of heart-to-heart talks with the people. 
Enclosure slips in local mail telling the 
consumers about their utilities. 

5. It should be known in the community 
that questions and complaints or criticism 
about service, etc., are solicited by the 
utilities instead of discouraged, so that 
consumers will not hesitate to go direct 
to the utilities about any matter in con- 
nection with their business in the com- 
munity. 


Education Along Three Lines 

Education of the public should be along 
three distinct lines, viz.: 

1. The people should take a real and 
direct interest (financial if possible) in 
local utilities, familiarizing themselves 
with the business to the extent possible. 

2. To select capable well qualified men 
to represent them in their government, 
local and otherwise, regardless of politi- 
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cal affiliation and to trust to the judg- 
ment of experts in deciding questions of 
a technical or professional character. 

3. To be less hasty in openly criticis- 
ing constituted authority unless or until 
the basis for criticism is well and in- 
telligently established. Unless the atti- 
tude of our American people toward con- 
stituted authority changes it will soon be 
difficult to persuade highly qualified men 
to serve in public office. Lack of con- 
fidence in constituted authority destroys 
the very basis of sound government and 
the results are evident on every hand. 

We are living in an age when the 
people demand control and rule as never 
before. The rights of the people must 
be defended and preserved, as this is a 
country of and for the people, and no one 
has any authority whatever, civil or other- 
wise, to deprive any citizen, who respects 
the laws established by the majority, of 
his rights as a citizen. But rule or con- 
trol or regulation by the people does not 
mean that safety, economy and efficiency 
in all channels of civic and industrial 
activities can be secured by direct super- 
vision or regulation by the masses, who 
can not be expected to be qualified to 
pass wisely on all phases of community 
life and industry. Thus the judgment 
of a doctor of medicine would scarcely 
be good in deciding a technical ques- 
tion in connection with the regulation of 
a water works. The same can be said 
of many other classes of citizens without 
in any sense reflecting upon their intelli- 
gence. 

Rule by the people in proper common 
sense form means that they select or 
provide those whose business it shall 
be, impartially, to represent the people 
in the various positions or offices, and 
who shall be considered as properly con- 
stituted authority in their respective posi- 
tions. It is presupposed that such con- 
stituted authority shall either be well 
qualified to pass intelligently on the ques- 
tions in their line, or who will proceed to 
qualify for the work by familiarizing 
themselves thoroughly with it. 

Unique Aspects of the Water Works 

Business 

The water works business is unique in 
many respects as compared with private 
industries. It is by nature a monopoly in 
its community which it serves. It is to 
the interest of both the consumer and the 
operator that it be a monopoly. Duplica- 
tion of investments in public water sup- 
plies in any city invariably results in the 
necessity of finally consolidating the sys- 
tems, thus throwing upon the consumers 
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COAL AND ASH CONVEYORS 


There is no more intensive industrial engineering 
than designing coal and ash handling equipment 
for power houses, for elements of economy as well 
as quality are involved. Webster equipment means 
true economy in your plant because it lowers the 
cost of operation, and quality follows because it is 
Webster equipment. 


Webster engineers thoroughly understand power 
plant conveying equipment, and therefore design 
machinery that is exactly fitted to the specific work 
it is called upon to do—each part in accurate re- 
lation to all other parts, thus insuring undisputed 
economy in handling costs. 


As the years go by, the slight wear and tear on 
the machinery demonstrates how rugged Webster 

| equipment really is, and how it delivers maximum 

service value at minimum maintenance cost. 


Thisis why Websterequipment is always specified by 
power plants that are known for efficient operation. 
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the burden of supporting a larger invest- 
ment than would otherwise be necessary. 

A water works is unique in that the in- 
vestment in it is or should always be of a 
permanent character. The very nature of 
the business requires this. Our limited. 
franchises (a relic of Illinois home rule) 
prevent economical financing of perma- 
nent investments in water works and also 
prevent private utility corporations from 
installing in communities as high type 
equipment as otherwise could be provided. 
Attempts by local communities to fasten 
upon water works utilities iron clad con- 
tracts in the form of franchises, and at the 
same time demand immense investments 
in equipment, the protection of which de- 
pends directly upon the bargaining again 
at the expiration of the franchise with lo- 
cal authorities who though otherwise in- 
telligent men have no technical knowledge 
of water works and cannot be expected to 
have, cannot but result in working havoc 
at no distant date. The truth of this will 
certainly soon dawn upon many cities 
much to their sorrow. 


A water works plant is unique in that it 
is expected to operate continuously 
whether costs of supplies are high or low, 
regardless of labor troubles or transporta- 
tion difficulties, whether the business is 
profitable or not, whether the company’s 
credit is good or bad, and when repairs 
are difficult and expensive to make on ac- 
count of inability to cease operations for 
a period. In addition to all of this the 
plant is supposed to be operated on the 
basis of a bare legal interest rate of re- 
turn on its investment as its maximum 
return, with no guarantee against losses. 
No profit is supposed to be figured in 
water work business. An interest rate of 
return on an investment in an industry 
cannot be considered as profit. To in- 
sure holding the return to utilities at the 
rock bottom or below, the public stands by 
dictating the rates to be charged for 
service. 

Contracts With Private Industry 

Now in contrast with a water works 
plant, note that a private industry has the 


sky as its limit for profit and when busi-.. 


ness is bad it closes its doors and lays off 
its employees, thus cutting down expenses. 
It ceases operations at will to make re- 
pairs at ease and economically. Its ma- 
chinery and equipment usually operate 
only about 8 or 9 hours per day and 6 
days per week, which gives the mechani- 
cal department ample opportunity to do 
emergency work to good advantage. It 
markets its securities to much better ad- 
vantage than a water company possibly 


Vol. LX. No. 4 


ean. It has an unlimited field for de- 
velopment. Finally, it is its own boss in 
the sense that it has no public regulation 
of its rates or prices for its product. 


These statements as to conditions under 
which a water works utility must operate 
as compared with a private industry is 
true in a sense whether it is under state 
regulation or home rule. In both cases 
it is public regulation by the people. The 
question under discussion by so many in 
our state is which method of regulation is 
to the best interests of all concerned. 


Public Utilities Must be Regulated 


The public utility business by nature 
should be and must expect to be subject 
to public regulation. The only real fault 
or complaint along this line which utili- 
ties should file is that it is discriminatory 
and grossly unjust that the public should 
“reculate” utilities, which mean keeping 
profits down to rock bottom and far below 
in many instances and at the same time 


not “regulate” the control of the state’s_ 


natural resources and necessary commodi- 
ties upon which utilities must depend to 
operate their plants. 


Publie control of utilities and failure 
to control the business which furnishes 
utilities with necessary operating supplies 
has resulted during the last few years in 
the utilities’ already deflated purse becom- 
ing leaner and-leaner, with the contents 
of same filling the purse of private in- 
dustry in enormous profits. The State 
Publi¢ Utilities Commission is not at fault 
in this. The fault lies in the provision 
by our. government for regulation of one 
class of business while another class is 
earning large profits from money from the 
first class, all unmolested, because no au- 
thority has been provided to regulate cer- 
tain private industries. 


This discussion is not presented for the 
purpose: of registering an objection on 
the part of a public utility against public 
control of its business. Its object in part 
is to state that both home rule and state 
regulation of utilities are controlled by 
the people, of which control so many are 
jealous. Its object further is to call atten- 
tion to the fact that the general public 
does not realize that the public utilities 
have suffered enormously in depleted earn- 
ings and heavy losses during the last few 
years, when other industries were grow- 
ing fat, and that the small increases in 
rates authorized from time to time recent- 
ly by the State Public Utilities Commis- 
sion were absolutely necessary in _prac- 
tically every case to barely keep the util- 
ities alive. 
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| am Bell and Spigot Joints 
— Cast Iron Pipe 


This type of joint is flexible enough 
to allow for the expansion and con- 
traction of a line under temperature 
changes. Long easy curves may be 


laid without specials. No iron-to- 
iron joints to rust together, forming 
a rigid line always to be avoided in 
exposed installations. 


; United States Cast Iron Pipe & Foundry Co. 


General Office, Burlington, New Jersey 


SALES OFFICES: 
Philadelphia: 1421 Chestnut St. Chicago: 122 S. Michigan Blvd. Minneapolis: Plymouth Bldg. 
Pittsburgh: Henry W. Oliver Bldg. St. Louis: Security Bldg. Cleveland: 1150 E. 26th St. 
New York: 71 Broadway Birmingham: 1002 American Trust Bldg. Buffalo: 957 E. Ferry St. 
San Francisco: Monadnock Bldg. Dallas: Scollard Bldg. 




















ST EWART Ss EWER CUT that NEXT JOB with a 
, CLEANING MACHINE STRICKLER 
Ratchet Pipe Cutter 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial!—who else will do this? 


We also make a Rod that will float. Also Rods 
with wheels for conduit work. 


Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
same as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 
& BROS. 
COLUMBUS, OHIO. 














American Cast Iron 


ealiiede : Pipe Company 
SEWER 
AND CONDUIT RODS = Manufacturers of 


No Deep Shoulder Cut for Couplings. Rods re- 
tain full size and strength. 


Investigate our JUMBO ROD 








BIRMINGHAM, ALA. 


vy . H a STE ev ART a “ Sales Offices: — 
rmingham, Ala. ° ° x 

1614 Locust Street e ° ST. LOUIS, MO. Columbus, Ohio ‘ > 607 Now Hayden Building 

12 inneapolis, Minn. . ° 2 mouth Building 

9 George Street . a BOSTON, MASS. New York City , 7 y Ay yo 

CANADA FACTORY, WALKERVILLE, ONT. : nie ago, Til. ° siz 2 First National Bank penane 

Jallas, Texas e - 1217 Praetorian Building 

Therefore No Duty for Purchaser to Pay. Kansas City, Mo. . e - 716 Searritt Building 

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. San Francisco, Cal. 711 Balboa Building 














Los Angeles, Cal. 339 Citizens National Bank Building 
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What the People Have Forgotten 

The people of our state do not appear 
to remember that from January 1, 1913, 
to January 1, 1917, the State Public Util- 
ities Commission lowered rates for utility 
service throughout the state to the ex- 
tent that over $5,000,000 was saved to the 
consumers during that period. 

The general public apparently does not 
realize the tremendous significance of the 
fact that during the last few years the 
increase in the cost of money to the pub- 
lic utilities has been three times that to 
manufacturing industries, and that the 
only way capital can be secured for our 
utilities is in the open market in com- 
petition with these other more attractive 
securities. 

Our people fail to realize the signific- 
ance of the fact that in the United States 
today the investment in public utilities, 
exclusive of railroads, amounts to approx- 
imately $15,000,000,000, of which about 
$1,250,000,000 is in Illinois, and that this 
immense investment has not been made 
by a favored few, but by the people them- 
selves who hold utility securities. In Chi- 
cago alone $565,000,000 is invested in util- 
ity companies, being more than twice as 
large as Chicago’s investment in its own 
utilities. These figures represent book 
value. Reproduction of our utilitieS as 
of today would show a much larger in- 
vestment than is indicated by these fig- 
ures here submitted. 

Capital Invested in Utilities Not Appre- 
ciated 

The general public does not realize that 
it is benefited directly and otherwise more 
by the capital invested in its public util- 
ities than in any other enterprise within 
its borders, yet the tendency on the part 
of the public generally is to abuse or fail 
to appreciate capital invested in its util- 
ities more than in any other industry. 

Those who are opposing state regulation 
do not know the great value and impor- 
tance of having uniform systems of ac- 
counting, well-established standards for 
service, equipment, etc., for all the utili- 
ties in force throughout the state, all of 
which have been brought about by state 
regulation and which cannot be provided 
or maintained otherwise. 

The general public is woefully igno- 
rant, indifferent or forgetful of all of this, 
largely because the utilities have failed 
to talk frankly to the people as they 
should. . 

While the public utilities as a class 
have hesitated to go on record in ex- 
pressing an opinion™about state regula- 
tion, yet it is a fact that many utilities 
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have chafed under the apparent delays in 
securing absolutely necessary relief 
through the State Utilities Commission, 
and when relief would finally come it 
would often be inadequate to provide for 
increases in operating costs subsequent to 
the time when applications for increased 
rates were filed. 


Composing Conflicting Interests 


We as utilities must realize the fact 
that the State Commission has been deal- 
ing with a public sentiment invariably 
strongly prejudiced against public utili- 
ties, which made it difficult for the peo- 
ple to understand the absolute necessity 
and justice of increased rates for service. 
The Commission, a representative of the 
people, has the people to consider as well 
as the utilities. Few of our communities 
realize as we utilities do that they owe 
the State Public Utilities Commission a 
real debt of gratitude for having tided the 
utility business of the state over the most 
dangerous and difficult period in history, 
when commodity prices soared from 100 
to 300 per cent. above normal, and at the 
same time holding rates for utility service 
down to a very small fraction of this in- 
crease in general commodity costs. 

Though the utilities have suffered 
greatly during this difficult period, it is a 
remarkable fact that our state regulatory 
body has handled the situation without a 
single case of a utility ceasing to func- 
tion. 

Rates for service seems to be the point 
around which practically all criticism of 
state regulation on the part of the general 
public centers. Illinois has no reason to 
complain about its utility rates for serv- 
ice, particularly about water rates. The 
average highest rate for water in Illinois 
is .304 cts., and the average best commer- 
cial rate is .13 cts. per thousand gallons, 
as of Jan. 1, 1921, which is considerably 
lower than the average rates in other 
states. 

Confidence in utility investments must 
be restored. The interests of the public 
will best be served by having it so, re- 
gardless of the direct effect it may have 
on the utilities themselves. 

Regardless of the attitude of the public 
utilities toward state regulation, anything 
less than state regulation of our utilities 
will mark the complete collapse of the 
market for utilities securities and thus de- 
stroy the very foundation and framework 
of our entire economic structure. 

This paper by Mr. Roos was read before 
the recent joint meeting of the Illinois 
and Iowa Sections of the American Water 
Works Association. 





a 























April, 1921 


MUNICIPAL AND COUNTY ENGINEERING 


eo 











Engineers’ and Contractors’ Directory 














JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Sewerage Water Works 
CHICAGO, ILLINOIS. 


Water Supply 
HARTFORD BUILDING, 


FARGO ENGINEERING CO. 
ENGINEERS 


Water Supply. Steam and Hydraulic Power 
Plants. Advice as to Reduction in Operating 
Costs. Reports and Estimates for Bond Issues. 


212 W. Cortland St. Jackson, Mich. 








. Artingstall 
Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicago 


WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 











CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 


Plants—Supervision of Construction arid Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 


Nicholas 8 Hitt Jr S. F. Ferguson 
HILL &6 FERGUSON 
CONSULTING ENGINEERS 
WATER SUPPLY—SEWAGE DISPOSAL— 
HYDRAULIC DEVELOPMENTS. 


Reports Investigations Valuations Rates, Design 
Construction Operation Management. 
Chemical and Biological Laboratories. 


1312 E. 19th Street New York City 


<q 











BURD & GIFFELS 


CIVIL ENGINEERS 


POWER DEVELOPMENTS 
SEWERAGE 


KELSEY BUILDING GRAND RAPIDS, MICH. 


WATER SUPPLY 


J.W. HOWARD 
CONSULTING ENGINEER 


ROADS AND PAVEMENTS 


Laboratory Analyses and Tests. Specifications improved. 
Expert in Valuation and Litigation. 32 years’ experience. 
1 Broadway NEW YORK CITY 








CHICAGO PAVING LABORATORY 
L. Kirschbraun H. W. Skidmore 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 


Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research. 


160 North Wells Street CHICAGO 


ROBERT W. HUNT @ CO., Engineers 


Inspection — Tests — Consultation 


PAVING MATERIALS, CAST IRON PIPE, 
STEEL AND CEMENT 


Chemical Cement and Physical Laboratories 


2200 Insurance Exchange CHICAGO, ILL. 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewerage 
and Sewage Disposal. Preliminary Investigations and 
Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 


45 Seventh Ave. NEW YORK. 


SAM L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat'l Bank Bldg. CINCINNATI, OHIO 








DOW & SMITH 
CHEMICAL ENGINEERS 


See Paving Engineers 


A. W. DO = = Mem, Amer. Inst. Ch. Engrs. 
F. P. ‘SMITH. bi! B., - Mem. Amer. Soc. Civil Engrs. 


Asphalt, Bitumens, Paving, Hydraulic Cement, Engineering Materials 
131-3 E. 23rd Street WEW YORK CITY 











W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Supplies Water Purification Sewerage 
Sewage Disposal Land Drainage 


22 N. Carroll St. MADISON, WIS. 
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DAVID MACNAUGHTON 


CONSULTING ENGINEER 
ELECTRIC AND WATER UTILITIES 


Appraisals, Reports, Investigations, Valuations, Rates 
and Design Construction. 





Central Building FORT WAYNE, IND, 


CHLORIDE OF LIME 


FOR PURIFYING WATER 


PENNSYLVANIA SALT MANUFACTURING CO. 
Widener Building PHILADELPHIA, PA. 











ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 


50 Church St., New York City 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 
SHIP is Contemplated— Expert Testimony— 

Plans and Estimates, ~ 





BEST EXTENSIBLE TRENCHING BRACE MADE 


KALAMAZOO FOR 5 ee eeTcaN 


594 EAST MAIN ST. 














ASTRID S. ROSING, Inc. 


Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—fire Brick 
Harris Trust Building, CHICAGO, ILL. 








SLUICE GATES 
Sheer, Flap and Butterfly Valves 


FLEXIBLE JOINTS 
COLDWELL-WILCOX CO. 


South Water St. NEWBURGH, N. Y. 





W. S. SHIELDS 
CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and 
Water Works Systems. Sewers and Sewage 
Disposal. Pavements and Roads. 


Hartford Building. CHICAGO, ILL. 








FOR SALE! 


One Concrete Mixing Plant. ll steel construction. 
Large Bins: Tar and Asphalt Heaters on wheels; Convey- 
ors. Thirty h.p. Portable Boiler and Engine on wheels. 
Sold with or without power. 
Plant located in Eastern Pennsylvania, 
Also—Oil Pull Tractors, new and used; sizes, 12-20-16-30 
20-40-30-60. Add 


ress 
B. D. REED MACH. CO. N. S., Pittsburgh, Pa. 





HERMAN STENSRUD 
MARQUETTE, MICHIGAN. 
Trenching for Water Mains, Shallow Sewers or 
Drainage, by lineal foot or by day. 


Machine—Buckeye, gasoline driven, cutting two 
feet by six feet. 











SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants 
Home Office, BESSEMER, ALA. 





DIRECT OXIDATION 
PROCESS 


Apparatus for carrying out this 
Process for Sewage and Water. 
Treatment supplied upon Engi- 
neers’ specifications. 


DIRECT OXIDATION PROCESS CORPORATION 
15th and Lehigh Ave. PHILADELPHIA, PA. 





Testing, Consultation, Bitumens, Paving, 
Inspection, Specifications, Asphalts, Road Oils. 


ISAAC VAN TRUMP 
ENGINEERING CHEMIST 
2337 South Paulina Street. CHICAGO, ILL. 











JAMES P. WELLS, BXBRAULIC 


Surveys, Estimates of Cost of Proposed Work, Reports 
on New mprovements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 
tric Power Plants. 

Main Office, 249 Cutler Bldg., Rochester, N. Y. 


Chicago, 11. New York City. Knoxville, Tenn. Toronto, Ont. 











ACME 


Manholes, Catch Basins, Inlet Basins, 
Park Basins (All Styles) 


Regular and ildi 
Special ae 

Columns of 
Grates or All Descrip- 
Strainers for tions 
Sewer Pipe 





Send Us Your Specifications 


MADISON FOUNDRY CO. 
927 Addison Road, CLEVELAND, OHIO. 
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Construction News and Equipment 








EQUIPMENT EMPLOYED ON ROAD 
CONSTRUCTION IN MINNE- 
SOTA IN 1920 


By O. L. Kipp, Construction Engineer, Min- 
nesota Highway Department, 920 Guar- 
dian Life Bldg., St. Paul, Minn. 

Plans were prepared sufficiently in ad- 
vance during the early part of 1920 so that 
a large amount of work was placed under 
contract during the early part of the sea- 
son. In fact, by the first of June it be- 
came apparent that it would not be pos- 
sible to place under contract all of the 
work which had been contemplated by the 
counties, and for which plans were being 
rapidly completed. A questionnaire was 
therefore sent to all the highway engi- 
neers in the state, requesting information 
as to the status of the uncompleted con- 
tracts in each county and the amount of 
the various types of road building equip- 
ment actually in service, and the date on 
which any of it would be released for 
additional work. The information secured 
by this questionnaire confirmed the opin- 
ion of the department that the amount 
of work already placed under contract 
was more than sufficient to keep all of the 
available equipment busy for the re- 
mainder of the season, and it was there- 
fore determined to issue an order to 
abandon further lettings of road work, 
except where it could be shown that equip- 
ment was available for the construction 
of the project or where the work was of 
an unusually urgent nature. 

A tabulation of the data received on 
this questionnaire revealed the fact that 
the number of men and the quantity of 
equipment and stock actually engaged in 
highway construction in the state com- 
prised the following totals: 

6,092 men employed, 36 steam shovels, 
26 locomotives, 281 dump cars, 98,523 lin. 
ft. of track, 145 elevating graders, 363 
blade graders, 1,168 wheel scrapers, 1,011 
slip scrapers, 526 fresnos, 1,460 dump 
wagons, 69 mixers, 30 finishing machines, 
466 motor trucks, 91 trailer wagons, 156 
tractors, 57 loading bins, 31 belt loaders, 
14 derricks, 23 drag lines, 26 screens, 6,212 
horses and mules, 18 pile drivers, 44 
pumpy 13,000 lin. ft. pipe, 2 asphaltic 
heatirg plants, and 2 steam rollers. 


The total volume of work which the 
foregoing equipment were able to com- 
plete during the season of 1920, was as 
follows: 

Grading—1,120.9 miles, comprising 9,- 
409,849 cu. yds. of excavation, costing $5,- 
737,016.36, the average cost per cu. yd. 
for the grading being 61 cents, which in- 
cludes the cost of overhaul, loose and 
solid rock excavation. 

Gravelling—831.69 miles, comprising 
1,023,992 cu. yds. of gravelling costing 
$2,481,700.82. This is an average of 1,230 
cu. yds. of gravel per mile, costing $2.42 
per cu. yd. 

Paving—12.39 miles of Asphaltic Con- 
crete, comprising 107,546 sq. yds. of pav- 
ing costing $325,699.08. Also 66.98 miles 
of Portland Cement Concrete, comprising 
714,361 sq. yds. of paving costing $2,228 - 
616.69. 

Clearing and Grubbing—3,275.18 acres, 
costing $240,540.89. 

Guard Rail—205,555 lin. ft. or 39.0 
miles, costing $134,529.33, which is an 
average cost of $3,449.48 per mile. 

Tile Drain—613,341 lin. ft., or 116 miles, 
costing $166,915.42, which is an average 
cost of $1,611.34 per mile. 

Portable Culverts—153,923 lin. ft., cost- 
ing $332,102.87. 

Monolithic Culverts—335, containing 
7,054.81 cu. yds. of concrete, costing $325,- 
112.98. 

Bridges—198, costing $1,716,797.91. 

Total Cost of Construction—Completed 
on state roads in the year 1920, includ- 
ing miscellaneous items not enumerated 
above $14,405,091.06. 

State Aid—$1,250,202.20 paid on 1920 
construction. , 

Feéderal Aid—$2,711,620.00 paid on 1920 
construction. 

During the season of 1920 17 paving 
contracts were under construction, in 
which various methods and types of 
equipment were used. The high records 
for progress were made on three proj- 
ects, namely: Project No. 114, Sherburne 
County. Project No. 107, Watouwan 
County, and Project No. 64, Rice County. 

On the first of these projects a cen- 
tral mixing plant was used, which was 
equipped with a 6-bag mixer. The aver- 
age pavement laid on this contract was 
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870 sq. yds. per day, with a maximum of 
2,196 sq. yds. laid in an actual running 
time of slightly less than 10 hours. The 
plant was so equipped that the mixer dis- 
charged in 8 seconds, and the time for 
charging the mixer was not over 5 sec- 
onds. It is, therefore, apparent that this 
equipment was capable under perfect con- 
ditions of delivering an even greater 
yardage during a 10-hour day. 

On the second of these a central pro- 
portioning plant was used, the material 
being hauled from this plant with 2 and 
21% ton trucks, equipped with pneumatic 
tires, and an ordinary dump body divided 
into two compartments. A 4-bag paving 
mixer was used on this work, and the 
average output per day was 681 sq. yds. 
The maximum output was 1658 sq. yds. 
The subgrade on this project was in a 
very satisfactory condition during the 
time of operation, except for a period of 
a week or ten days when frequent rains 
seriously affected the progress of the 
work and the general subgrade conditions. 


On the third of these paving jobs a 
central proportioning plant was used with 
industrial haul from the plant to the 
mixer. Both steam and gasoline engines 
were used, but it is believed that the 
gasoline engines proved more satisfac- 
tory on account of their light weight 
and low center of gravity. The mixing 
equipment consisted of a mixer mounted 
on a steam shovel base, and a tower of 
structural steel built over it for hoisting 
the batch boxes. The base also carries 
the hoisting engine used for this pur- 
pose. The whole is pulled by a 35-horse- 
power steam tractor, which supplies steam 
to both the hoist engines and the up- 
right engine, which turns the mixer. The 
average output of this plant was 736 sq. 
yds. per day, while the maximum output 
was 2,145 sq. yds., which were laid in 
10 hours and 21 minutes mixing running 
time, 

The specifications on all of this work 
required a 1-2-4 mix, and the average 
thickness was a 71-5 ins., the pavement 
being 61% ins. at the side and 7% ins. 
«at the center, with a curved crown and 
flat base. 

The engineering and supervision of the 
1920 construction was under the immedi- 
ate supervision of the highway engineers 
of the counties in which the work was 
situated. The method of handling the 
work varied, according to the require- 
ments of the various projects. The num- 
ber of engineers employed in supervising 
this work is estimated at 275 engineers 
instrument men, besides rodmen, 


and 
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chainmen, and miscellaneous assistants. 
This estimate does not include the force 
employed by the central office of the high- 
way department. 





HOUSTON CONSTRUCTION CO. 
PAVES 109 FT. PER HOUR 


Winter weather has no effect on road 
building programs in Texas. Early in 
January the Houston Construction Co., 
Houston, Texas, started work on a 1514 
mile contract on State Highway No. 3, 
Orange and Beaumont Road. 

Remarkable results are being attained 
on this work. When W. S. Warfield, 
Vice President and General Manager of 
the Company, bought his 21-E Smith 
Paver last Fall, he looked over the work 
done by Alan Jay Parrish, who established 
a 1920 record of 779 ft. in 10 hours, with 
an average of 450 ft. per day for the 
whole season. Mr. Warfield claimed at 
that time that he would break this 
record. And it looks as though he would 
—in fact, he has already laid almost as 
much in a seven hour day as Mr. Par- 
rish did in ten hours. 

The Texas job is utilizing Lee Body 
trucks instead of the industrial railway 
system for transporting the aggregates to 
the paving mixer. The material yards 
are located at Orange, Tex. right along 
the road that is being built. A Byers 
crane connected to a stiff leg derrick, 
with a clam shell bucket, handles all the 
materials, loading them into material 
bins direct from the cars on the railway 
sidings. 

Fifteen trucks are used to keep the pav- 
ing mixer supplied with the aggregates. 
The trucks are loaded from material 
bins which measure the correct quanti- 
ties of sand, stone and cement auto- 
matically. A four bag batch, 1-2-314 pro- 
portioned full minute mix is required by 
the state. 

The trucks are run onto a turn-table 
just ahead of the paver, where they are 
turned and then backed up to the paver 
skip. They then dump their loads di- 
rectly into the closed end skip. 

The working schedule has all been well 
arranged so that there are only 43 men 
on the entire job, including those at the 
material yards, on the trucks and at the 
paving mixer and finishing machine. 

It is a 16 ft. road, average thickness 
614-in. On the first five days, 3,600 lin. 
ft. were laid, an average of 720 ft. per 
day. The biggest single day’s run was 
762 ft. in seven hours. Mr. Warfield ex- 
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The Paver of Low Mixing Cost 


VERY second of time saving means money saving—profit making on 
a paving job. The paver that is lowest in cubic yard mixing cost is 
the cheapest mixer. Any other is costly. 





Extra Yardage Built in 


Koehring mixers are designed to give the 
lowest mixing cost. Centralized control 
—the many automatic actions found only 
on Koehrings enable the operator to 
maintain that day after day speed of op- 
eration which means a big season’s extra 
yardage. 










Heavy Duty Construction 


Heavy duty construction is but another 
term for dependability—and dependabil- 
ity pays a big extra profit in trouble-free 
continuous operation—which means low- 
est mixing cost. 

Koehring mixed concrete is dominant 
strength concrete. ° 


Write for Koehring Paver Details 


Koehring low mix cost—dependability—can’t be wished 
into a mixer. 
ings. Investigate. Write for details of Koehring pavers. 


a Koehring Machine Co. 


It must be builtin. Itis built into Koebr- 


MILWAUKEE, WISCONSIN. 




















in cubic feet mixed concrete 
Pavers: 
ccncrete. Standard wet batch rating. Boom 
and bucket and spout distribution, steam 
and gasoline. 
traction. 
Construction Mixers. Sizes: 4,7, 10, 14,21, 
28 cubic feet mixed concrete. 


a 












KOEHRING SIZES 


10, 14, 21 and 28 cubic feet mixed 


Loading derrick, multiplane 


———4 
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pects to put down at least 1,000 ft. in 
nine hours after the job gets going “full 
blast.” He claims the mixer will handle 
it easily if the materials can be brought 
up fast enough. 

Blaw-Knox road forms are being used 
and a Lakewood tamping and finishing 
machine. The paver is gasoline equipped. 
A swivel spout is used instead of boom 
and bucket for delivery of concrete to 
the road. 





THE USE OF TRACTORS ON ROAD 
CONSTRUCTION AND MAIN- 
TENANCE WORK 


By Louis A. Wilson, Highway Engineer, The 
Holt Mfg. Co., Peoria, Ill. 


To handle every phase of road building, 
the tractor must be able to do all or more 
than men and teams could do; the tractor 
must do this work as efficiently and in a 
workmanlike manner at a lower cost. 
The ability of the “caterpillar” tractor, 
for example, to handle this work success- 
fully can better be appreciated by this de- 
tailed account of performance records 
gathered from many operations over the 
entire United States. 


Stump Pulling 
Clearing the right-of-way is quite often 
the first step necessary before the grad- 
ing operations can begin. In the past, 
stumps have been removed largely by the 
use of dynamite. The power and flexi- 

















“CATERPILLAR” - 


TEN-TON 
PULLING OUT A 24-IN. STUMP. 


FIG. 1. 


bility of the tractor has provided a new, 
and in many cases a more economical, 
method for removing these stumps. 

Mr. Guy L. Shaw has used the 5-ton 
“caterpillar” during the past two years, 
and in stump pulling has established an 
average daily record of 200 stumps or 
trees. This operation was in the Illinois 
river bottom lands, completely covered by 
willow trees from 6 to 18 ins. in diam- 
eter. Figuring all the charges that en- 
tered into his daily operating costs, the 
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price per stump or tree removed was ap- 
proximately 15c. 


The “American Highway Engineering 
Hand Book,” by Arthur H. Blanchard, 
page 421, under the subheading of “Pull- 
ing Stumps,” states the following: “The 
Holt ‘caterpillar,’ 60-h.p. (10-ton) will re- 
move sound stumps up to 18 or 20 ins., 
and the ‘caterpillar’ feature gives it a 
very decided advantage in getting over 
uneven or swampy ground. * * * It 
has been known to pull 100 stumps per 
hour for 7% hours, and on a speed test 
has also averaged 450 stumps per day. 
* * *” 

It is well to remember in this connec- 
tion that pulling stumps by this method 
eliminates the hazard contingent with the 
use of dynamite and nitroglycerine caps. 
The tractor requires but two or three 
men, one to drive the tractor and one or 
two men to make hitches on the stumps. 
It not only pulls the stumps out, but with 
the same power it drags them to the pile 
where they are burned, thus reducing the 
labor necessary in clearing up the land 
after the stumps have been blasted out, 
and pieces strewn all over the ground. 


Tractors and Wheel Scrapers 


After the roadway has been cleared of 
trees and stumps, various methods of 
grading may then progress. Many road 
builders prefer wheeler outfits. The trac- 
tor with a train of wheelers gives a new 
method of moving dirt. Both the 5 and 
10-ton “caterpillar” are used with wheel 
scrapers. 


The Maney wheelers, made by the 
Baker Manufacturing Company, Spring- 
field, Ill., have a train hitch which per- 
mits the use of six or eight Maney wheel- 
ers behind a 10-ton “caterpillar.” Two 
men operate the outfit, one man to drive 
the tractor and one man to load and dump 
the train of six wheelers. This work is 
being handled by Mr. A. G. Millard, con- 
tractor, Okmulgee, Okla. He moves dirt 
from 300 to 1,300 ft. During the past 
season 300 cu. yds. of dirt was the small- 
est amount moved in any one day. Daily 
yardage runs from 300 up to 600. 


To obtain such daily performance rec- 
ords requires power, traction and the 
ability of the tractor to handle the train 
of scrapers in narrow quarters, over fresh 
fills, and all other conditions of rough go- 
ing which present themselves in the or- 
dinary routine of building a road. The 
“caterpillar,” with six Maney wheelers, 
can be turned in a space not to exceed 
22 ft. This application of the tractor rep- 
resents power, speed, inereased daily 
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With a magnet and one man to operate, a P & H 
can a unload or move pig iron, scrap, building 
steel. 

Exchange a digging bucket for a magnet, and the 
same man can excavate a cellar or a ditch, level a 
hill or road; and with a back-filling bucket fill up the 
ditch again. 











HISKING THE LOAD AWAY 


Equipped with a clam shell bucket the P & H Excavator-Crane 
grabs its loads, whisks it through the air, drops it and is back for 
another bite. Coal, ashes, gravel, sand, earth, are thus handled. 


With other attachments to the hook, pile driving 
can be done; beams or structural pieces for bridges 
or buildings can be set. For speed and ease cf 
handling most anything, a P & H isadapted. There 
are so many uses for it that it pays dividentis at all 
times. , 


New Bulletin 5X has many photographic illustrations of applications. A copy is yours for the asking. 


= Fl EXCAVATOR-CRANE 


EXCAVATING MACHINERY DIVISION 
PAWLING & HARNISCHFEGER CO. 
In Milwaukee since 1884, 


New York. 50 Church St.; Philadelphia, Stephen Girard Bldg ; Pittsburgh, Fidelity Bldg., 
Chicago, Monadnock Block; New Orleans, Whitney Central Bidg.; San Francisco. Monad- 
nock Bldg.; Los Angeles, Central Bldg.; Seattle, L. C. Smith Bldg.; Portland, Yeon Bldg. 


Selling Agents in 16 other cities. 
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FIG. 2. 


yardage, and reduces the cost per cubic 
yard. 

In the mountainous part. of Kentucky, 
where road grading is quite often allotted 
to the steam shovel, two 5-ton “caterpil- 
lars,” each with two “Maney” wheelers, 
are doing the work cheaper and faster 
than had heretofore been done by the 
steam shovel and a string of wagons. 
Mitchell, Townsend & Carter, Clay, Ky., 
with 4 “Maney” wheelers, 2 tractors and 
only 6 men, move an average of 550 cu. 
yds. of dirt per day, a distance of approx- 
imately 500 ft. They cut down heavy 
grades and make deep fills with this out- 
fit. Not being tied down by custom or 
habit, these contractors have found in the 
tractor power, economy and speed in mov- 
ing dirt with wheel scrapers. 

Tractors and Elevating Graders 

In some parts of the country the elevat- 
ing grader is the predominating method 
of moving dirt. Reports read by the Re- 
search Committee at the annual meeting 
of the Northwestern Association of Gen- 
eral Contractors, Minneapolis, Minn., 
March 11 and 12, 1921, established the 


THE A. G. WILLARD OUTFIT, A 10-TON “CATERPILLAR” WITH SIX 
“MANEY” WHEELERS MOVING 300 TO 500 CU. YDS. OF EARTH PER DAY. 


fact that “caterpillar” tractors increased 
the daily output of an elevating grader 
about 30 per cent. The report further in- 
dicated that the contractor operating a 
grader with teams will sooner or later be 
forced to get rid of the stock and use 
tractors. The cost of feeding and win- 
tering stock is an economic waste. Ordi- 
narily a 10-ton “caterpillar” will replace 
12 to 16, and, many times, 18 head of 
horses or mules on an elevating grader. 
The tractor speeds up the work, increases 
the yardage per day, and reduces the 
daily costs. 


Some contractors have gone even far- 
ther in motorizing their elevating grader 
outfit and use 5-ton “caterpillars” to pull 
the dump wagons. The 5-ton will take 
2 or 3 ordinary dump wagons, or 1 or 2 
3l44-yd. dump wagons. In either case, the 
5-ton will replace 2 or 3 drivers and 6 to 
8 mules, and will move faster and more 
continuously and work harder and will 
rest less than stock could be expected 
to do. 

Comparative figures on the costs of op- 
erating elevating graders with teams and 











FIG, 3. 


A 10-TON “CATERPILLAR” ON AN ELEVATING GRADER WITH TWO 


5-TONNERS HANDLING THREE DUMP WAGONS EACH, 
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BEST WAY T0 DEVELOP 
DEEP GRAVEL DEPOSITS 


When Material Runs to Depth Exceeding 
15 Ft., or is Under Water, Engineers 
Advise Installation of a 


Sauerman Dragline Cableway 


It is now generally agreed by 
engineers who have studied 
the economics of gravel 


Here Is a Road Maintainer production, that the most 


satisfactory equipment for 


Every City and Town developing the average pit 
Needs This Year is a Sauerman Dragline 
Cableway Excavator. 


The ability of these dragline 
cableway excavators to work 
over spans of 200 to 700 feet 
or more and dig, elevate 





At last—a motor-driven, self-contained road 
maintainer that is low in first cost and in oper- 
ating cost, yet high grade mechanically in 
every respect. 











More and Better Work and convey from pit to hop- 
Under average conditions, the Utilitor Road Maintainer per or pile in one operation 
will do more and better work than a three-horse outfit. enables them to handle 
One mile of almost impassable, rutted dirt road can be gravel at a minimum cost 
dragged into boulevard condition in six hours at a cost 


per ton, no matter how small 
or how large the proposition 
Very Low Operating Expense may be. 
After a road has been put into good condition, it can be Z — 
maintained for from one dollar to one dollar and a half per They are suited to digging 
mile—depending upon the width of the road. either loose or hard packed 
material, operate with equal 
efficiency whether gravel is 


of $5.00. 


No More Poor Roads or Streets 
There is no reason from this time on why any city, 








town or county should have poor roads or streets. Ex- in a dry pit or partly under 
perience proves that it is not how BiG a drag is used, water, and have no equal 
but how oFTEn a road is dragged—that counts. for taking gravel from the 


bottom of a stream or pond. CONVEYING 
Investigate Its Many Advantages = 
This outfit is very simple. A sixteen-year-old boy can Evidence of how Sauerman 

operate the machine and do a good job. cableways are contributing - 


to the success of hundreds 





It can be turned in a ten-foot radius, making it possible 
















to go over bad spots in the road many times without of commercial sand and 
covering unnecessary ground. gravel producers is pub- 
Write for illustrated folder which shows lished in Pamphlet No. 14, 
photographic examples of work done by ° ° 
the Utilitor Road Maintainer. Please a copy of which will be sent 
Address Sales Division R 12. 
on request. If your gravel 
MIDWEST ENGINE COMPANY deposit is shallow, or lies 
INDIANAPOLIS, U.S. A. on a hillside, ask also for a 
ig a i 
Pamphlet No. 12, describ- |==2a ee 
Showing side and rear view of ing Sauerman Power Drag DUMPING 
Utilitor Road Maintainer 
equipped with five-foot drag. Scrapers. 


Other sixes supplied on request 


SAUERMAN BROS. 
1142 Monadnock Bldg. CHICAGO 
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operating elevating graders with tractors 
show quite a variance in daily savings in 
favor of the “caterpillars.” The saving 
effected by the use of tractors varies from 
$30 to $75 per day, depending upon the 
efficiency of the operation and the nature 
of the country in which the outfit is being 
worked. 

Fig. 4 illustrates the outfit of W. C. 
Mullen, contractor, Vicksburg, Miss. On 
this work, a race track, Mr. Mullen estab- 
lished a record for moving dirt with ele- 
vating graders. The following data, cov- 
ering this operation, will show in detail 
the various items entering into the cost 
on this work, the equipment used, and 
the high daily yardage maintained 
throughout the year as a result of the 
tractor’s consistent performance: 

Size of “caterpillar,” 10-ton. 

Western elevating grader. 

Length of run, 500 ft. 

Width of cut, 50 ft. 

Number of dump wagons, 14. 

Capacity of dump wagons, 11% yds. 

Time to load, 20 secs. 

Time to change wagons, 15 secs. 

Total yds. loaded per day, 1,200 to 1,500. 

Distance of haul, average, 700 ft. 

Length of work day, 10 hrs. 

Average day’s work, 1,350 yds. 

Number of teams, 14. 

Number of mules per team, 4. 

Number of drivers, 14. 

Number of wagons, 14. 

Capacity of wagons, 11% yds. 

Time of load and change, 35 secs. 

Total yds. loaded per day, 1,200-1,500. 

Distance of haul, average, 700 ft. 

Length of work day, 10 hrs. 


Daily Operating Costs 


Team and Wagon Costs: 
Team and wagon and harness 


investment— 
62 mules at $500 each........ $31,000.00 
14 wagons, 62 harness....... 5,750.00 


Daily interest on investment at 
8 per cent., 240 days......... 
Daily depreciation at 20 per 


COmt., FES GOFS FFiccicdsccccss 30.62 
I ig ing a brates oa eas eb anaes 1.00 
14 drivers’ wages at $3......... 42.00 
Feed for 62 mules at $456.25 

per yr. each for each of 240 

work days, each mule $1.90— 

ME cedeapensenanenesvces 117.80 
Board of 14 drivers at $1....... 14.00 

Cost for hauling 1,350 yds.... $217.67 


Machinery Costs: 
“Caterpillar” and elevating 
grader investment ........... 


$8,500.00 
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Interest on investment per day 











at 8 per cent., 240 days....... $2.83 
Depreciation, based on 20 per 
cent. and 240 days per year.. 7.08 
I 5. ov coae ees can eensees 3.00 
Operator’s wages .............-- 8.00 
39 gals. gasoline at 30c gal..... 11.70 
% gal. motor oil at 50%4c gal... .38 
1/10 gal. trans. oil at 70c gal... 07 
4 gals. track oil at 18c gal...... .72 
4 lbs. grease at 15c per Ib....... .60 
Board of 2 men at $1........... 2.00 
Helper’s wages (grader man).. 4.00 
Cost of loading 1,350 yds..... $40.38 
od ea $40.38 
ee ge” eee 217.67 
$258.05 
Cost per yd. for leading.......... .0299¢ 
Cost per yd. for hauling.......... .1612¢ 
191l¢e 


Sixty-two mules were figured through 
the foregoing, as that is the number Mr. 
Mullen keeps on hand to insure 52 head 
ready for work. He says the “caterpillar” 
does the work of 32 mules. 


Such records as these are continually 
gathered by the research division of the 
Holt Manufacturing Company. The fig- 
ures in these reports are taken from the 
contractors’ records, and are approved by 
the contractor himself before they are re- 
leased. In this way the company is in 
constant touch with the field conditions 
under which the tractors are operating 
and with the results being obtained by 
the user. Men handling.this research di- 
vision are engineers who are familiar 
with the practical application of tractors 
to elevating graders and other dirt-mov- 
ing equipment. 


Tractors and Blade Graders 


Probably the economy of using tractors 
for handling blade graders can best be 
appreciated by a condensed report from 
seven counties in Georgia. These coun- 
ties have kept records for years, showing 
the costs of this work when handled by 
mules and the costs of similar work since 
they installed “caterpillar” tractors. 


In the seven counties 11 “caterpillar” 
tractors did the same work in one year 
which formerly required 239 mules to do. 
The table and brief analysis of the seven 
Georgia counties here given show a con- 
densed report of the economy and speed 
effected. 
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The Michigan Jr. Gravel Screener and Loader 


Takes Gravel out of Pit or Pile, Screens out Sand and 
Stones and Loads the Gravel into Wagons or Trucks. 





The Michigan Jr. holds the low record of cost of 
handling screeded gravel from pit to wagon or truck. 
This is the all-important consideration, Mr. Con- 
tractor. This saving is your profit. 

Machine runs up and down side of pit or pileona 
track and takes off slice of about four ft. each time. 
After going along track once, track is moved over 
and loader returned along side of pit or pile. 

The Screener and loader is self-contained, furnish- 
ing own power, and has attachment on screen that 
prevents clogging with clay, clods, etc. 

Machine has elevating capacity of one yard per 
minute, and the only operating expense is salary of 
three men, under ordinary conditions. One operates 
machine and two break down embankment. 

Sand and stone are conveyed 20 ft. away and do not 











Calhoun County (Mich.) owns four machines, have tobe moved. Machine moves underown power. 
and contractors own three others, making Easily moved from one pit to another. It is all steel, 
seven in one county. engine enclosed. Saves $30 to $50 a day in ex- 


penses and makes money in handling gravel. 


For further particulars write to 


THE JORDAN & STEELE MFG. CO., Inc. 


CHARLOTTE, MICHIGAN 


ONE MAN CAN UN LOAD AND SPREAD STONE SIMULTANEOUSLY 


A unique contrivance which enables one man to accomplish the 

- Sr 4 work often men. Spreads asit unloads. Uses exact amount of 

THE BURCH see stone needed—no more—no less. An even depth of stone is 
as : fi distributed at all times. All requirements on road provided for 

STONE co ML | in adjustments. 


SPREADER 


You can save 

enoughin only 

a few days through the operation of a Burch Stone “- 
Spreader to pay for it completely. Hundreds of 
other contractors are now using it with great suc- 

cess. Let us send you complete information. 


Dept. G-4 THE BURCH PLOW WORKS COMPANY, Crestline, Ohio 


WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 


Manufacturers of 


STANDARD AND DOUBLE STRENGTH 


Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing, 
Flue Lining, Wall Coping and Fire Brick. 


{ Mecca, Parke County, Ind., on C. & E. I, R. R. Ch _ 
WORKS | Newport, Vermillion County, Ind., on C. & E. I. R. R. 30 N. Ledeile Stecet. 
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ACTUAL COMPARATIVE PERFORMANCE AND COSTS ON ROAD GRADING AND 
MAINTENANCE WORK IN SEVEN GEORGIA COUNTIES WITH 

TRACTOR AND TEAM OUTFITS wets 
ota 
an eariiiee Marietta Macon Baldwin Sumter Houston Dooley Lowndes 7 
No. of ‘“‘Cat- 
erpillars” 1 1 2 3 z 1 2 11 
No. mules 
previously 
used 25 34 32 72 16 12 48 239 
Investment 
of tractor 
& graders $8,250.00 $8,500.00 $12,450.00 $19,355.00 $5,400.00 $4,960.00 $14,000.00 $72,915.00 
Investment 
of mules, 
harness 
& graders 13,350.00 17,020.00 17,200.00 34,490.00 8,280.00 7,440.00 27,140.00 124,920.00 
Mi. graded 
per day 10 15 11 75* 
Work days 
per year 200 240 200 225 200 300 260 162.5 
Caterpillar 
operating 
cost per 
day $39.24 $41.93 $67.04 $94.35 $25.72 $26.43 $79.55 $374.26 
Mule equip- 
ment oper- 
ating cost 
per day 64.02 111.49 113.46 225.13 61.92 37.44 121.49 732.95 
Saving per 
day by 
caterpillar 24.78 69.56 46.42 130.78 36.20 11.01 41.94 360.69 
Saving per 
yr. (7x10) 4,956.00 16,694.00 9,284.00 29,425.00 7,240.00 3,303.00 10,904.00 81,807.30 
* Average. 
Brief Analysis of Performance and Costs $81,807.30 
in the Seven Georgia Counties -== 16,361 miles. 
Approximate daily mileage...... 75 miles a , $4.99 
Cost per mile by “caterpillar”’.......$4.99 Initial investment for mules 
Cost per mile by mules SPER LN eee Ne 9.77 and equipment ee ee . $124,920.00 
11 tractors replaced 239 mules. Initial investment for “cater- 
Dh che dead e Reade eer ase he $72,915.00 


Annual saving effected by trac- 

tors 81,807.30 

“Caterpillar” outfits paid for themselves 
in 204 working days. 

Additional miles which could be graded 
with annual saving — 


Saving on initial investment. $52,005.00 
107 counties in State of Georgia own 
and operate “caterpillar” outfits. 
Using Tractors in Hauling Road-Building 
Material 
Where the road 


is to be concrete or 
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FIG. 4. W. C. MULLEN, OF VICKSBUR 


PILLAR" ON AN ELEVATING GRADE 
CUT RUNS 


DAY. 


G, MISS., OPERATING A 10-TON “CATER- 
R AND AVERAGING 1,350 CU. YDS. PER 
AS DEEP AS 25 FT. 


25 
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FIG. 5. TEN-TON CATERPILLAR 
WITH TWO HEAVY BLADE GRADERS. 





gravel surface, the ‘caterpillar’ tractor 
with a train of reversible trailers again 
plays an important part in transporting 
the heavy tonnage of road-building ma- 
terial. The method of handling a train 
of reversible trailers on a narrow road- 
way is interesting. The tractor pulls the 
train of loaded trailers up to the stone or 
gravel already dumped on the subgrade. 
When the tractor pulls up to the gravel 
on the subgrade it is uncoupled from the 
train, turns in its own length, and travels 
along the side of the trailers to the rear 
of the train. Here it couples on and 
backs the train to the gravel already 
dumped on the grade. The trailer train 
is then dumped, and the tractor, being on 
the tail end of the train, takes the train 
back to the stock pile or storage bin for 
more material. In this way, as illus- 
trated in Fig. 6, it is unnecessary for the 
tractor to turn the train of trailers on 
the roadway. It is possible by this meth- 
od to work on very narrow roads without 
inconvenience or lost time, at an ex- 
tremely low cost per ton mile. 

The following data, reprinted from ‘‘En- 
gineering and Contracting,” on hauling 
costs, shows the lengths of the different 
loaded hauls, the tons delivered per day, 
and the cost per ton mile. The cost data 
includes such items as interest on the in- 
vestment, depreciation based on the thou- 
sand-day life, labor, gasoline, oil, ete. The 
record is based on a performance of 18 
months, during which time approximately 
11,000 tons of material were delivered: 

“The Holm Page Co., of Rockford, IIl., 
began operations about the middle of 1919 
on Project No. 7, a stretch of the Peoria 
road extending 3 miles north and 4 miles 
south of Henry, Ill. In November, 1919, 
when they were forced to suspend opera- 
tions for the year, they had completed ap- 
proximately 1144 miles of finished pave- 
ment. It so happens on this job that the 
only available siding was located in the 
town of Henry. This necessitated a ma- 
terial haul of 4 miles, part of which haul 
was through a low, swampy section. A 
10-ton ‘caterpillar’ tractor with Troy 
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FIG. 6. USING TRACTOR AND 
TRAILER TRAIN FOR HAULING 
GRAVEL ON A ROAD CONSTRUC- 





TION JOB. 

Top :—Pulling up to Gravel Previously 
Dumped. Middle :—*‘‘Caterpillar’’ Uncou- 
ples and Goes to Rear of Trailer Train. 
Bottom :—Backing Train Preparatory to 
Dumping Trailers. 


trailers was employed to deliver the ma- 
terial to the job. 
“In 1920 a 5-ton 


‘caterpillar’ tractor 


.was added to the outfit, which practically 


eliminated teams on this job. The cuts 
and fills were very light and the surface 
was very hard; being an old gravel road, 
searifying and grading was done with an 
Austin Rip Snorter and a ‘caterpillar’ 
tractor. With this combination it was 
possible to scarify approximately 1 mile 
per day for a 16-ft. road and to keep the 
grading completed well in advance of the 
mixer. This work being done under the 
Illinois Highway Commission’s specifica- 
tions, which allowed only % in. variation 
in the sub-grade, and being held strictly 
to this allowance, it was found after some 
experimenting that to insure uninterrupt- 
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ed operation of the mixer, correct thick- 
ness throughout of the pavement and a 
firm sub-grade, that the most economical 
method was to hand-finish the sub-grade, 
considering the hard gravel surface that 
had to be finished within 4 in. 

“The sand and gravel were obtained 
from Chillicothe, Ill., which, being on the 
same railroad and but 15 miles away, 
ameliorated considerably the difficulty in 
obtaining coarse aggregate. The sand and 
gravel were unloaded with a Byer’s auto 
crane with % yd. bucket into an over- 
head bin. The ‘caterpillar’ and trailer 
train were then loaded by gravity from 
the bin. It was interesting to note the 
quantity and hauling cost of the material 
delivered from the bin to the sub-grade 
and the method of placing the material 
for the mixer. To obtain the greatest net 
load with the least tare weight 8-in. side- 
boards were put around each Troy trailer. 
In this manner 5 Troy trailers with side- 
boards would hold as much as 6 regular 
trailers, or a net load of 30 tons. 

“The following table shows the differ- 
ent lengths of haul, tons delivered per 10 
hours, the trip time and the cost per ton 
mile for the various lengths of haul: 
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ization which had been perfected by Mr. 
Frank Miner and Mr. Kirkendall. Itisa 
result of serious thought and contrivance 
to overcome the ever-present labor ques- 
tion and delivery of material. Every man 
has a task to do and when he has finished 
he has a breathing spell. The whole 
scheme works to the end of having each 
man see that every other man does his 
share of the work, with the result that 
the concrete mixer is going full blast 10 
hours a day. , 
“In the early part of 1920 a small in- 
dustrial track about 200 ft. long was laid 
along the shoulder. Small cars with 3- 
batch boxes, propelled by man power, 
were used to bring the aggregate from 
sub-grade to the mixer, where it was 
dumped in the pan with a small self-pro- 
pelling crane. With such an outfit it re- 
quired 41 men on the concrete crew and 
the highest daily record was 250 ft. of 
finished roadway. Recently this system 
was changed, the industrial railway dis- 
carded and the aggregate wheeled to the 
pan. This required placing the gravel on 
the sub-grade and the sand on the oppo- 
site shoulder. This system required 30 





Haul loaded miles............- 1 2 4 
Tons delivered 10 hrs.......... 390 180 120 
Cost per tone Mile. ....ccccccces 0.112 ct. 0.105 et. . 0.095 ct. 


. eres 50min. 1 hr. 25 Min. 2 hrs. 30 min. 


“There seems to be some question still 
in the minds of contractors as to which 
is the best method of placing material— 
on the sub-grade, in the ditch or on the 
shoulders. All methods were employed 
at the beginning of this job, but finally 
the gravel was dumped on the one side 
of the subgrade and the sand and ce- 
ment placed on the opposite shoulder. 

“This method allows room on the sub- 
grade for the wheelers to work, avoids 
congestion and eliminates a great deal of 
work, which would result if the material 
had been placed in the ditches, or if the 
gravel had been placed on the shoulder. 
Waste is practically eliminated, the gravel 
and sand shovelers being able to keep the 
sub-grade and shoulders clean. The wide 
tires of the trailers smooth and roll the 
sub-grade. 

“The construction methods, being sim- 
ple and flexible, are facilitated by a com- 
plete understanding and co-operation be- 
tween the contractor and the resident en- 
gineer. The work was not handicapped 
by the necessity of maintaining the road 
for traffic. This added materially to the 
uninterrupted progress of the work. An- 
other factor which added materially to 
the success of this project is the organ- 





men, including a superintendent, distrib- 
uted as follows: 

“2 men on the tamping machine, 2 men 
at the spout, 1 engineer, 1 fireman, 2 
men carrying cement from the stock pile, 
1 man dumping cement into the pan, 4 
men wheeling gravel, 8 men shoveling (2 
for each gravel wheeler), 2 men wheeling 
sand, 2 men shoveling (1 for each sand 
wheeler), 2 men bringing up forms and 
placing them in advance of the mixer, 2 
men covering up the green concrete with 
each and sprinkling. 

“Each man has a very definite task to 
perform, and with such an arrangement 
the daily average is 415 lin. ft. per day, 
or 738 sq. yds. of finished concrete. The 
aggregate is mixed in a 4-bag batch Foote 
mixer. It is mixed for 1 minute, the 





time being regulated by a batch meter. 


on the mixer. The mix on this project is 
1:2:3%. Two men set the necessary 660 
lin. ft. of forms per day. 

“The Lakewood finisher requires but 
two men for the complete operation and 
easily finishes the daily output of this 
organization. 

“The concrete is 16 ft. wide, 7 ins. thick 
at the sides and 8 ins. thick at the center. 
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No expansion nor reinforcing whatever 
are used. At construction joints a %-in. 
opening is left and later filled with tar to 
insure a smooth, sound cohesion between 
the old and new work. 

“The labor situation in this vicinity, 
while it is not serious, is a very vital 
factor. At the present time labor at 50 
cts. per hour, with board at $1 per day, is 
just sufficient to keep the job moving. 

“The cost data contained herewith in- 
cludes labor, fuel, oil, interest on invest- 
ment, depreciation on equipment, repairs, 
maintenance, etc. 

“The personnel handling the work on 
this job are: Frank Miner, General Man- 
ager for Holm Page Co.; Gene Kirken- 
‘dall, Superintendent; E. B. Blough, Resi- 
dent Engineer for Illinois Highway Com- 
mission.” 





MUNICIPAL AND COUNTY ENGINEERING 35 


the economy of the “caterpillar” tractor 
for maintenance. 


The cost of maintenance varies with 
the different types of road, but with speed 
and power for a maximum mileage of 
maintenance, the cost is reduced to a min- 
imum. In this connection the report from 
Sumter County, Georgia, is of interest. 
In this county the 5-ton “caterpillar” is 
being used for road maintenance, and 
pulls what is called a three-way main- 
tainer, which is a gang of drags that cov- 
ers the whole road at one operation. 
With the power and speed of the 5-ton 
“caterpillar,” Sumter County can single 
drag 30 miles or double-drag 15 miles of 
road in a day. The report shows that 
during the 10 months they have operated 
this tractor, the cost for repairs has been 
approximataely $27. The daily operating 








FIG. 7. 


“CATERPILLAR” 


TRACTOR PULLING 


ROAD MAINTAINER IN 


SUMPTER COUNTY, GEORGIA. 


The figures in the above report have 
been checked and approved by the con- 
tractors who did the work. 


Tractors on Maintenance Work 


Having completely and _ successfully 
handled every operation of building an 
earth road with tractors, this money and 
effort spent is all in vain unless they are 
properly maintained. Here again the 
tractors meet the most important obliga- 
tion to the community. Proper mainte- 
nance means action and speed over many 
miles of road in the shortest possible 
time. The roads must be dragged or lev- 
eled off when they are still wet—before 
the sun dries out the tops of the hills 
and leaves only dust to fill the ruts. 

Fig. 7 illustrates the Sumter County 
operation. On this class of work the 
speed of 3 miles per hour with power to 
handle the work effectively has proven 


cost, the cost of the same work when for- 
merly handled by mules, and the daily 
savings effected are shown in the detailed 
report as follows: 
DAILY COST OF OPERATION OF 5-TON 
CATERPILLAR TRACTOR DOING 
WORK OF 16 MULES IN ROAD 


MAINTENANCE WORK IN 
SUMTER COUNTY, GA. 


investment im tractor ......ssccces $4,150.00 
[Investment in maintainer.......... 370.00 
eo ER ee $4,520.00 
Daiy interest on investment, 7 per 
annum and 225 days per year....... $ 1.40 
Daily depreciation on tractor and 


grader, based on 20% per annum and 


SEO GAPE POP FORE... wc ccccssccccess 4.02 
I y oivc dive cee ccvenns we 4.00 
Wages of maintainer man............ 2.50 
Board of 3 mom, $1 CAC... . 2 ccc ccs 2.00 
I oes tare ray aia col, Nine oY Sta eee 2.00 
Se wnt, Smells GE BOC. «0.00. cccnccese 7.83 
Seat. meter Gi at GEC... 2. cc ccccaces .50 
eT ee ae OF he eee 18 
eG Ff FS eer ee .40 
Be: BPORNS Be Teles sc kod 0 vere calves 20D 





co ge reer 25.08 
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16 mules and 8 eae necessary to 
do the work of 5-ton “Caterpillar” 0. 
maintenance work. Daily cost of opera- 
tion: 

Investment 16 mules at $400 each. .$6, eee. 00 

Investment maintainer ........-++. 0.00 


Investment 8 sets double harness. 360. 00 
Total investment .............-- $7,330.00 


Daily interest on investment based on 
7 per annum and 225 days . ‘se 
ORC ne 2.2 

Daily depreciation on mules, $6,400, 
based on 15% per annum and 225 
GAYS PCr VEAL... ec cccccvccccssccces 4.26 

Daily depreciation on maintainer and 
harness, based on 20% per annum 


and 225 Gays per YeAr.....-sccccees 82 
Wages of 8 drivers, $2.50 each........ 20.00 
Board of 8 men, $1 e ach Sie siarmaan wie eee 8.00 
Feed for 16 mules at $1.78 each....... 28.48 
Shoeing mules and repairs on harness. 1.00 

Total daily cost.......-scccereerees $64. 84 
Daily cost of 16- mule Re $64.84 


Daily cost of 5-ton “Caterpillar” outfit. 25.08 





7 ee eS ee 

It is interesting to note the variety of 
operations on road construction which 
can be handled economically with a trac- 
tor which is designed and built to meet 
the requirements of road building, a va- 
riety of speeds to meet the different soil 
conditions, and with traction to assure 
the guaranteed drawbar horse power. 


FIRE AT WINTHROP HARBOR 
PLANT WILL NOT HANDICAP 
AUSTIN MACHINERY 
CORPORATION 


The fire in the Winthrop Harbor (Ill.) 
plant of the Austin Machinery Corpora- 
tion on March 22, while extensive at this 
plant, will not, according to officials of 
the corporation, in any way interfere with 
production and prompt delivery of Austin 
trenching machines, backfillers, building 
mixers, pavers, draglines and shovels, as 
practically all lines of Austin machinery 
are also being built at the plants at 
Muskegon, Mich., as well as at the for- 
mer plant of the Toledo Bridge and Crane 
Company at Toledo, O. 

President B. A. Linderman immediately 
arranged for the plants at Toledo and 
Muskegon to increase their stock pro- 
duction orders to take care of the short- 
age which would otherwise occur through 
the loss of the Winthrop Harbor plant. 

The fire at the Winthrop Harbor plant 
completely destroyed the “unfinished 
stock” warehouse and store rooms; both 
the trenching machinery assembly and 
paving mixer assembly buildings, and a 
number of machines on which assembly 
was practically completed; but the fire 
did not reach the “finished machines” 


warehouses and, fortunately, a number of 
machines had just been loaded on cars 
for shipment and were saved. 

The plants at Muskegon and Toledo 
are fully equipped for turning out all 
standard and special machines in quan- 
tity, patterns of all kinds being protected 
in duplicate, and all of the popular sizes 
of Austin construction and public service 
machinery are under construction at more 
than one plant. 

The Austin Machinery Corporation ad- 
vise they have on hand in Muskegon and 
at Toledo, ample stocks of wagon loaders, 
the popular sizes of trenching machines, 
backfillers, mixers, pavers and 1%4-yd. and 
%-yd. draglines and shovels, and that a 
new lot of 1-yd. shovels and draglines 
are now coming through the Toledo plant. 





NOVEL METHOD OF STOPPING 
OVERFLOW OF CESSPOOL 


On the grounds of the suburban resi- 
dence of Mr. Winterson near Annapolis, 
Maryland, was a cesspool 8x8x8-ft. that 
frequently filled to the top and _ over- 
flowed, saturating contiguous ground on 
one side. 

It was walled up with dry placed stone 
to within 2 ft. of the surface of the 
ground. It was located at the head of 
a slope. One hundred feet down the hill 
the surface of the ground was lower 
than the bottom of the cesspool. 

It was decided to try stopping the over- 
fiow by making the soil more open or ab- 
sorbent. This was accomplished by 
a method new to this locality. 

A row of 2-in. bore holes, 12 in number 
and 10-ft. deep and 6 ft. apart, was put 
down leading away from the cesspool in 
the direction of the low ground. 

Each hole was loaded with a pound of 
40 per cent ammonia dynamite, thor- 
oughly tamped; holes connected up in 
series ‘and fired with electric blasting 
cars. 

The theory was that the blasts would 
break up the hard soil, make it more ab- 
sorbent and that the liquids in the cess- 
pool would sink into the ground rapidly 
enough to avoid any overflow at the top. 

The work was done in February, 1920. 
Two days afterwards, the level of the 
fluid mass in the pool had gone down 
4 ft., and notwithstanding it has been 
in continuous use since, it had not risen 
above that level in October of the same 
year. 

The total cost of the job was $24.50. 
Two men did the work in four hours. 





eee 
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PATENTED PAVEMENTS PERMIS- 
SIBLE UNDER DECISION OF 
ILLINOIS SUPREME COURT 


Under decision handed down by the Su- 
preme Court of Illinois in February, 1921, 
an act passed in 1919 by the Illinois State 
Legislature regarding patented pavements 
is declared constitutional. Prior to that 
year, the use of patented pavements by 
the several cities of the state had been 
prohibited under the Supreme Court’s 
decision of the then existing law. The 
Legislature then passed an act permitting 
municipalities to contract for patented 
pavements, provided they are placed in 
competition with unpatented pavements. 

Pursuant to this, the city of Rockford, 
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Ill.. received proposals for several types 
of pavement, including Warrenite Bitu- 
lithic, patented by Warren Brothers Com- 
pany, Boston. 


A taxpayer, R. J. Schultz, brought an 
action to restrain the contract on the 
grounds that the act of 1919 was uncon- 
stitutional and that the proceedings had 
not fully complied with the act. The 
Supreme Court, in unanimous opinion, 
written by Mr. Justice Carter, decides 
against the plaintiff taxpayer on all points 
and sustains decision rendered by the 
county court more than a year ago. 


This case, now finally disposed of, has 
been in the courts for nearly two years, 
and is of interest not only to the state 
of Illinois, but to other states. 














Contracts Awarded 








ROADS AND STREETS. 


Ala., Mobile—Hancock Bros. and E. B. Toulmin, 
award. contr. for paving 4.7 mi. Old Shell Rd. and 
graveling Hall’s Mill Rd., at $141,530.32. 

Ariz., Phoenix—State Hwy. Dept. let contr. for 
paving 8.8516 mi. Tucson-Nogales Hwy., Sec. A, 18 
eae FAP 29, to J. L. Hoopes, Miami, at $305,- 


16. 

Ariz., Phoenix—J. UL. Hoopes, Miami, Ariz., 
award. contr. for contr. of Tucson-Nogales Hwy., 
Sec. ‘‘A,’’ 18 ft. pavement, at $162,510; state to fur- 
nish material at cost of $96,821. 

Cal., Bakersfield—Rogers Bros. Co., 350 Merrick 
Street, Los Angeles, award. contr. for constr. 7.65 
mi. cone. hwy. in Road Imp. Dist. 14, at $298,000. 

Cal., Bakersfield—Rogers Bros. Co., 350 Merrick 
St., Los Angeles, award. contr. for paving 7.562 
mi. hwy. (China grade) in Rd. Impvt. Dist No. 10, 
Kern Co., at $345,000. 

Cal., Bakersfield—Bakersfield Engrg. Co., award. 
contr. for paving 21st St., (abt. 136,000 sq. ft.) with 
5-in. Willite at 26%%4c ft. 


Cal., Calexico—Geo. H. Oswald, Los Angeles, 
award. contr. for approx. 13 mi. conc. sidewalks, 
5 ft. wide, with same mileage of conc. curb and 
cross walks at each street intersection, at $250,000. 


Cal., Sacramento—Contracts for state highway 
work award. on projs. as follows: Fairchild-Gil- 
more-Wilton Co., Pacific Electric Bldg., Los 
Angeles, contr. for paving 14.6 mi., Kern Co., betw. 
Las Cruces and Zata Sta., at $201,185; Guy F. At- 
kinson, Portland, Ore., award. contr. for paving 12 
mi. Fresno Co. betw. Oil King Sch. and Huron Rd., 
at $252,746; Bates & Borland, Oakland Bank of Sav- 
ings Bldg., Oakland, contr. for paving 8.1 mi. Fres- 
no Co. at $109,874; Henry J. Kaiser, Seattle, Wn., 
contr. for paving 15.6 mi. Shasta Co., at $292,286; 
also contr. for paving 13.6 mi. Tehama Co., at $182, 
043. Minimum specfs. for paving on all these projs. 
is 5-in. conc., reinforced. 

Cal., Mill Vailey—S. P. Brownlee, award. contr. 
by Council for road work in Tamalpais Park, at 
$50,000. Other new rd. impvts., costing $300,000, will 
be started in county within next 30 days. 

Cal., Oakland—Bates & Borland, Oakland, award. 
contr. to constr. cone. hwy. from Alameda Co., 
Niles to Newark, at $184,745. 

Cal., San Diego—Bent Bros., Central Bldg., Los 
Angeles, award. contr. for paving 10.12 mi. Bellena- 
San Julian Rd., 18 ft. wide conc., at $291,419. 

Colo., Denver—State Hwy. Dept. Denver let 
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contr. for grading and draining 6.847 mi. Muddy 
Crk. Rd. above Kremmling 28 ft. wide, F. A. P. 
715, Grand Co., to Hinman Bros., Kremmling, at 
$22,235; 4.884 mi. rd. betw. Victor and Cripple Crk., 
20 ft. wide, F. A. P. 52, Teller Co., to E. H. Hon- 
nena, Colo. Springs, at $23,817; 1,748 mi. rd. betw. 
Colo. Springs and Canon City, 28-ft. wide FAP 
47, El Paso Co., to Pickering Bros., Salt Lake City, 
at $21,663; grading, draining and gravel surfacing 
3.504 mi. betw. Wray and Schramm, 28 ft. wide, F. 
A. P. 40, Yuma Co., to E. Lindsey, Denver, at $22,- 
350; paving and draining 2.727 mi. Morgan-Brush 
Rd., 18 ft. wide, FAP 38, Morgan Co., conc., to La 
Nier- White Co., Ft. Morgan, at $68,613; grading and 
surfacing .758 mi. rd., 28 ft. wide; also bldg. brdg. 
over Platte River betw. Lake George and Divide, 
to have two 40-ft. spans, FAP 112, Park Co., to J. 
R. Donaghy, Pueblo, at $21,046; paving and drain- 
ing 1.334 mi. rd. from Boulder eastward, 18 ft. wide, 
FAP 87, Boulder Co., involving 14,092 sq. yds. conc., 
ar Poplar and North 2nd Sts., Sterling, at 

42,232. : 

Del., Smyrna—Stange & Allen, Washington, D. 
C., award. contr. for constr. of 3.41 mi. hwy. thru 
Smyrna for Delaware St. Hwy. Dept., at $222,479. 

Fla., Perry—Hutton Engrg. & Constr. Co., Sav- 
annah, Ga., award. contr. to pave streets, etc.; 
37,000 sq. yds. $200,000 available. 

Fla., Lake Worth—W. B. Eckler, West 
Beach, Fla.,. award. contr. to constr. conc. 
block sidewalks. $125,000 available. 

ill., Chicago—County Board let following contrs. 
to constr. 5 stretches of roads in Cook County: 
%-mi. stretch, known as Maywood Road, let to_H. 
C. Goeltz & Co., at: $19,000; Des Plaines River Rd. 
let to Ready & O’Callaghan Coal Co., at $176,601; 
W. 11ith St., impvt., to Bronger & Black, at $319,- 
175; Glen View Rd., to Ready & O'Callaghan Coal 
Co., at $112,482; Hans Blase, contr. for Touhy Rd. 
at $209,736. 

Ind., Connersville—Keer & Murphy, Bloomington, 
award. contrs. for paving 3 mi. Laurel Rd. with 2- 
course conc. at $105.948; graveling 3 mi. Benton- 
ville Rd. to Conner, Jenks & Bierley, at $43,845. 

Ky., Glasgow—R. B. Tyler Co., Louisville, Ky., 
award. contr. for 11 mi. Kentucky rock asph. pav- 
ing in Barren Co., at $469,000. 

Ky., Hawesville—Hancock Constr. Co., award. 
contr. for 13% mi. Ohio River Rd., at $120,000. 

Ky., Williamstown—Connel & Brecht, award. 
contr. for 1 mi. rd. in Williamstown and 3 mi. 
bet. Williamstown and Dry Ridge, at $174,000. 

Md., Snow Hill—Piel Constr. Co., award. contr. 
for 3.62 mi. conc. rd., Worchester Co., at $133,312. 

Mich., tonia—Schnieder & O’Harrow, Lowell 
Mich., award. contr. for graveling, drng., structs., 
— surfacing to width of 12 ft. with gravel, at $71,- 
85 


Palm 
rein. 


Minn., Grand Rapids—A. Guthrie & Co., 336 Jack- 
son Street, St. Paul, award. contr. for over 27 mi. 
of rd. from Grand Rapids to St. Louis Co. line east 
of Keewatin sub-grade, at $415,517. 

Minn., St. Paul—Fielding & Shepley, 216 Univer- 


sity Ave. St. Paul, award. contr. for paving White 
Bear Rd.—city limits to White Bear Lake—at 
$329,966. 


Miss., Woodville—Bass Constr. Co., Hazlehurst, 
Miss., award. contr. for 10.5 mi. State Trunk Rd. 
betw. Woodville and Natchez, at $71,137. 

Miss., Tupelo—Mills Elec. & Constr. Co., Mc- 
Comb, Miss., award. contr. for 16 mi. conc. rd. east 
and west thru Lee Co., at $310,000. 

Neb., Omaha—Jas. J. Parks Co., Omaha, award. 
contr. for paving Dodge St., at abt. $80,000. 200,000 
sq. yds. vitr. brk. blk. ; 

N. J., Belvidere—Bd. Freeholders Warren Co., 
will pave 12 mi. Phillipsburg-Port Golden Rd., conc. 
by Day Labor, abt. $600,000. 

N. C., Greensboro—Jameson Bros., Raeford, 
award. contr. by State Hwy. Dept. for bldg. 12 mi. 
topsoil rd., Stokes Co., at $61,453; 2 bridges and 
culverts on rd., to Rogers & Shumway, Petersburg, 
Va., at $37,204; 7 mi. topsoil rd. to Chandler & Rag- 
land, Virgilina, Va., at $31,655; 2 brdgs. to Hager- 
dron Constr. Co., Commerce, Ga., at $24,462. 

N. C., Hertford—F. J. McGuire, orfolk. Va., 
award. contr. to constr. asphalt streets here, at 
$75,000. 

N. C., Jefferson—Callahan Constr. Co., Knoxville, 
Tenn., award. contr. to grade and surface 80 mi. 
of roads with sand and gravel. $500,000 available. 

N 


. C., Washington—P. G. Ligon, 2000 Brookfield 
Ave., Baltimore, Md., award. contr. for impvt. var- 
ious sts., at $421,176. 
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N. M., Clovis—New Mexico Constr. Co., Albu- 
querque, N. M., award. contr. for Warrenite-Bitn- 
ulithic paving here, at $220,000. This previously re- 
ported to have been award. to Clark & Henery 
Constr. Co., San Francisco. ” 

N. M., Sante Fe—L. V. Stryker Constr. Co., Den- 
ver, Colo., award. following rd. and brdg. contracts: 
Proj. 1-C, Colfax Co., $64,762.04, exclusive of 10% 
for engrg. & contingencies; Proj. No. 50, Luna Co., 
$61,781 and Proj. No. 51, Socorro Co., at $56,933; 
Lee Moor Contr. Co., El Paso, Tex., award. contr. 
for Proj. 27, El Paso, at $153,250 and Dan La Roe, 
Palestine, Tex., contr. for Proj. No. 29, Eddy Co. 
All bid prices named are exclusive of 10% for engrg. 
and contingencies. 

O., Columbus—G. Sheridan, Columbus, awarded 
contr. for grading bldg. brdgs. and culvts. and 
paving 2.2 mi. Ohio-Sandusky Rd., 50 ft. wide, 
Franklin Co., brick, at abt. $338,000. 

O., Pt. Clinton—Bert Pettibone & J. Fred Graves, 
Lakeside, award. contr. for bldg. 7 mi. rd. betw. 
Oak Harbor and Pt. Clinton, at abt. $200,000. 

O., Toledo—Contracts for impvt. of rd. to cost 
approx. $640,000 award. as follows: Hill Ave. to 
LaBoiteau & Huger; Douglas Rd. to Warren & Mc- 
Kechnie; Starr Ave. to Tom Garrigan; Clinton St., 
to Warner & McKechnie; Brint to Thomas 
Constr. Co. and South Ave. and Bryce Rd. to Rus- 
sell & Jennison. 

Okla., Ardmore—Maney Bros., 304 Empire Bldg. 
Okla. City award. contr. for graveling 16 miles of 
road, 18 ft. wide, at abt. $340,000. 

Okla., Walters—Wichita Falls Constr. Co., Wich- 
ae tg Pigg Mg paving te streets, 

- . wide, 2-in. asph. cone. on 5-in. conc. b ’ 
at abt. $470,000. - paingess 

Pa., Harrisburg—Frank J. Groman & Sons, Beth- 
lehem, award. contr. by State Hwy. Dept. for imp. 
of sect. of rd. connecting Boylestown and Easton, 
at $359,351. Project calls for constr. of 34,871 ft. 
one-course rein. conc. roadway, 18 ft. wide. 

Pa., Harrisburg—Conner & Ley, Philadelphia, 
award. contr. for constr. of 11,374 ft. cone. road- 
sis 2 Route 281, Bensalem Twp., Bucks Co., at 

Pa., Harrisburg—Vincenzo Di Francesco, Llan- 
erch, Pa., award. contr. by State Hwy. Dept., for 
project planned for Route 133, Upper Darby and 
Haverford Twps., Delaware Co., where 12.077 ft. 
one-course rein. conc. will be laid. His bid was 
$118,429. 

Pa., Wilson—Kavanaugh-Denivo Constr. Co., 
Youngstown, O., award. contr. for grading, paving, 
curbing, sewering, etc. 4,600 ft. on State Street, 
at $127,480. 

S. C., Moncks Corner—J. C. Fairy, Orangeburg, 
S. C., award. contr. for 16 mi. Charleston-Monocks 
Corner Rd., at $101,000. 

Tex., Amarillo—Potter County let road contracts 
as follows: Willite Constr. Co., Houston, Tex., 
$280,000, pave 16 mi.; Standard Constr. Co., Dallas, 
$239,000, pave 12 mi.; McKnight & Haymer, Ama- 
rillo, gravel hauling. 

Tex., Dallas—Contracts for constr. of Millers Fer- 
ry Paved Rd. from Dallas to Wilmer and Hutchins, 
and for constr. of Denton Rd., award. as follows: 
Hill, Wilson & Watson, grading & surfacing; Texas 
Rd. Co., for paving; Jackson & Goods for bridging. 
Total cost on each road approx. $440,000. 

Tex., Denison—Edward C. Baum, Durant, Okla., 
award. contr. for constr. of 40,000 sq. yds. rein. 
pavement, $200,000 available. 

Tex., El Paso—El Paso Bitiluthic Co., Piedras St. 
award. contr. for grading. draining and paving 15.- 
45 mi. Alamogorda Rd., State Hwy. 33, at $527,170, 
including 10 per cent for engrg. and contingencies. 

Tex., Kingsville—Road contr. let as follows: A. 
C. Buchanan & Son. Temp'e. Tex.. draing. structs., 
at $17,201; W. T. Montgomery, San Antonio, Tex., 
$112.860, surface 18.6 mi. Hwy. No. 12. 

Tex.. Wichit> ™-"'*—Prentice & Potts, awarded 
conc. pavement, $200,000 available. 

Va., Staunton—Carpenter, Major Bros. & Co., 
Clinton Forge, Va., award. contr. to constr. 20 mi. 
waterbound macadam and penetration macadam 
rd. $250,000 available. 

Wash., Seattle—S. A. Moceri, award. contr. for 
paving 1st Ave., North, et al, at $27,174; Puget Sd. 
Bridge & Dredging Co.. award. contr. for filling 
and grading First Ave., So., at $88,422; Independent 
Asphalt Paving Co., award. contr. to furnishing 
21.000 tons rock riprap for Alki Ave. seawall, at 
$2.45 per ton. 

Wash., Tacoma—T. M. Morgan, Everett, award. 
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contr. for grading 3.47 mi. National Park Hwy. 
from Forest Reserve line to park entrance, at $88,- 
420; D. W. Rutherford, Tacoma, award. contr. for 
crcl 1.43 mi. Purdy-Kitsap Co. line rd. at $15,- 


Wash., Yakima—Independent Asphalt Paving Co., 
Yakima, award. contr. for paving 4.3 mi. Grand- 
view Orchards Tract Rd., involving 43,900 sq. yds. 
6-in. conc., at $124,418. 

W. Va., Moundsville—Marshall County let contr. 
for rd. constr. <. follows: Kelley Constr. Co., 
Clarksburg, W. 3 miles Cameron- -Poplar Spgs. 
Rd., $110,000; 302° 600, Green Valley Rd. Cameron 
Dist., conc. surface; Berry, Spriger & Ridgeley, at 
$33, 000, grade and drain rd. Meade Dist. 

W. Va., Wheeling—Contracts let to H. L. Sea- 
bright, Coss & Otto and P. J. Gilligan, all of Wheel- 
ing, to pave 4 or 5 streets at W oodsdale; brk. and 
asph. $100,000 available. 

Wis., Green Bay—Gruenke Bros., 
contr. for improving 2.35 mi. 
Rd., F. A. Rd., FAP 232, Outagamie Co., at $89.- 
166; 3.67 mi. Sheboygan-Manitowoc Rd., FAP 255. 
Manitowoc Co., to Zandala Cement Co., Manitowoc, 
at $122,769. 

Wis., Elkhorn—Geo. Welch, a award. contr. 
for Delavan-Darien Rd., at $101,507. 

is., Menomonie—A. Larson & Co., Eau Claire, 
award. contr. for Eau Claire-Menomonie Rd., FAP 
127, at $137,194. 

is., Waukesha—Following contrs. let on road 
work: East Troy®Mukwonago Rd. to Universal 
Engrg. Co., 318 S. Barstow, Eau Claire, 
231; Hartland-Nashotah Rd., to Jno. O’ Gara, 
Washington St., Chicago, at $148,446; Milwaukee- 
Prospect Rd. and Waukesha-Genesee Rd. Low, 
Jno. O’Gara, $171,927; $140,034, Watertown-Plant 
Rd., low, R. R. Birdsall, Racine, at $68,200. 


SEWERAGE AND SEWAGE TREATMENT 


Cal., Long Beach—Leo Miletich, 610 W. 54th St.. 
Los Angeles, award. contr. for constr. of nearly 10 
mi. cem. pipe sewer laterals in E. Long Beach, at 
$76,423. 

Cal., Patterson—W. J. Schmidt, Berkeley, 
contr. for sewer system here, at $52,499. 

Cal., Stockton—Shutes & Zinok, and Goold & 
Johns. Stockton, award. contr. for constr. of scuth 
outfall sewage disp. plant for city, at $105,532.75. 

Cal., Yosemite—It is understood that the Schultz 
Constr. Co., Maskey Bldg., San Francisco, will be 
award. contr. at abt. $100,000 on an altern, bid for 
constr. of sewage disp. system in Yosemite Na- 


tional Park. 
Colo., Denver—J. V. Stryker, 1507 Blake St. 
award. contr. for bldg. storm sewers, manholes and 
N. Denver Storm Sewer Dist. No. 


Appleton award. 
Appleton Dale-Medina 


award. 


inlets in 20 mi. 
2, at $387,731. ~ 

Washington, D. C.—P. G. Ligon, 2000 Brookfield 
Ave., Baltimore, award. contr. for constr. of storm 
sewers and impvt. of streets. Total cost of work 
$390,000. 

Ga., Cochran—The J. B. McCrary Co., Atlanta, 
award. sewerage contr. amounting to $30,000. 

iil., Elmhurst—Gedney & Murphy, Minneapolis. 
Minn., award. contr. for constr. of sys. of vitr. tile 
pipe and vitr. tile segment blk. sewers with sewer- 
age disp. plant, at $325,000. 

ill., Macomb—Harry Holmes, City, award. contr. 
for constr. of White Street sewer system. at $20,- 
858. Sewer is about 32 blks. in length. Bids called 
for 13,696 ft. sewer pipe; 29 manholes and 24 ft. cast 
iron pipe all to be in place. 

Ind., East Gary—tTirtilli & Scully, 418 Spruce St., 
Chicago, award. contr. for bldg. 9,397 lin. ft. 10-22- 
in. vitr. sewer in Sewer Dist. 1, at $41,977. 

Ind., Indianapolis—Sheehan Coal Co., 207 Holliday 
Bldg., awarded contr. for bldg. 3,065 ft. sewer in 
Dakota St., Ray to Palmer Sts., involving 3,065 ft. 
30-in. rein. conc. and 360 ft. 20-in. vitr. pipe, at abt. 
$43,000. 

Ind., Richmond—Jones Constr. Co., 
Ind., award. contr. for constr. of sch. bldg. 
918 


Connersville, 
at $24,- 


la. .. Charles City—Ward & Weighton, award. 
contr. for disposal plant, at $128,331. Includes con- 
necting sewers with 16-in. cast iron pipe siphon, at 
$23,894; purifying.sta. and 2,000 ft. 12-in. cast iron 
pipe, centrif. pump and motor, $22,438; disp. plant 
30x100 tanks and filters, $85.743. Contrs. located at 
516 Davidson Bldg., Sioux City. 

for bldg. 


‘“-w"s., Cha~ City let contr. san. 
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sewerage system in various oo to Langston & 
McSweeney, fm a at $46,7 

Detroit, Mich.—R. D. Bigg se nobscot Bldg.. 
award. contr. for bldg. Benieau Ave. sewer arm, at 
$123,448. 

Neb., Crete—Allied Constr. Co., 304 Bee Bldg., 
Omaha, awarded contr. for storm sewer in Storm 
Sewer Dist. No. 1, at $61,578 

Neb., Minatare—J. S. Schwartz, Colo. Springs, 
Colo., award. contr. for sewer system plant, main 
and alt. sewer districts, at $61,000. 

N. J., Freehold—Jos Miele & Co., E. Orange, 
award. contr. for constr. of storm drain and ap- 
purts. for central sect. of Boro., at $22,340. Work 
includes 48-in., 42-in., and 36-in. rein conc. pipe 
storm sewer with catch basins and appurts. 

N. J., Phillipsburg—Korp & Korp, award. contr. 
for bldg. 3 sects. of new sewer system, at $46,255. 

N. C., Durham—Dysard Constr. Co., Atlanta, Ga., 
award. contr. to constr. 10,000 ft. 8-in. san. sewers 
and 9,300 ft. 6-in. sewers: $27,780 without pipe. 
M. E. Newsom, Mayor, H. W. Kueffner, City Engr. 

N. C., Gastonia—Tucker & Laxton, Charlotte, 
award. contr. to constr. filter plant with 2,000 gal. 
capy. every 24 hrs., rein. conc. bldg., at $91.000. 

N. C., Goldsboro—West Constr. Co. Kinston, 
award. contr. for improving various streets and ex- 
tending sewerage system at abt. $50,000. 

O., Columbus—Ames Bros., 72 West 4th Ave., 
award. contr. for excavating and bldg. 14.242 ft. 
6-20 in. lat. sewers in various streets of Shepard 
here, at $33,561; H. E. Miller Constr. Co., Columbus, 
award. contr. for bldg. sewers in Summit St., at 
$7,708; Maysfield St., to J. G. Clifford, at $8,494: al- 
ley west of Taylor Ave., to Ames Bros., 72 West 
8th St., at $11,137. 

O., Toledo—A. Bentley & Sons, Toledo, award. 
contr. for a substruct. of pumping station, at $274,- 


Okla., Norman—Foster & Skaer, Wichita, Kans., 
award. contr. for bldg. sewerage system, involv- 
ing 11,000 ft. 15-in. and 1,775 ft. 18-in. tile sewer, 
at $31,675. 

Okla., Walters—Wichita Falls Constr. Co., Wich- 


ita, Tex., award. contr. for bldg. storm sewers in 
various streets, at abt. $80,000. 

D., Sioux Falls—Fanebust Bros., 
award. contr. for lat. sewer, at $13,500. 

Tex., Dallas—R. J. Estep & Co., award. 
for constr. of Cedar Creek san. sewer to 
southern sections of Oak Cliff, at $78.362. 

Tex, Ft. Worth—Tarrant Constr. Co., Ft. Worth. 
award. contr. for bldg. 42x45 ft. 30-84 in. conc. sew- 
er in Carson and Mimosa Sts., at $75,257; 5,365 ft. 
12-72 in. rein. cone. sewer in 14th and Boulevard 
Sts., 4,400 cu. yds. earth, 1,000 cu. yds. loose and 
1.000 cu. yds. solid rock trenching. ete. to General 
Constr. Co.. Burton Bldg., at $38,331. 

W. Va., Martinsburg—P. Flanigan & Sons, Hart- 
ford Rd. and Balt. & O. R. R., Baltimore, award. 
contr. for bldg. 12,000 ft. cone. and tile sewers in 
various streets, at abt. $30,000. 


Sioux Falls, 


contr. 
serve 


WATER SUPPLY AND PURIFICATION. 


Ala., Montgomery—Layne & Bowler Co., Chelsea 
Avenue, Memphis, Tenn., award. cont. for bldg. 
4 deep wells. with minimum capy. 4,000,000 per day, 


at abt. $100,000. 

Cal., Arcadia—Lacy Mfg. Co., Washington Bldg.. 
Ios Angeles, award. contr. for furnishing and lay- 
ing 19,000 ft. 8-14-in. a steel pipe for water 
“— system, at abt. $32, 

Ky., Berea—Moynahan ry Didnt Richmond, Ky.. 
aware ad. eantr to constr. dam and storage reservoir 
at abt. $40,000. 

Ind., Indianapolis—R. A. Scott, 543 N. Temple 
Ave., award. contr. for excavating abt. 50,000 cu. 
yds. earth and gravel for one million gal. reser- 
voir, at $35,460. : 

la., Cedar Rapids—Loomis Bros., 319 Third St., 
award. contr. for repairing and improving pump- 
station on Second St., N. and Division St., at abt. 


$30,000. 
La., Shreveport—Douglas & Anderson, Shreve- 
port, award. contr. to constr. 80x50-ft. brk. store 


and steel fireproof pumping house, at $95,850; W. K. 
Henderson Iron Wks., Shreveport, constr. to install 
10-ton crane inside pump-house, at $2,300; U. S. 
Bast Iron Pipe and Foundry Co., Birmingham, Ala.. 
to furnish pipes and specials, at $53,253; Ludlow 
Valve Co. Troy, N. Y., for 2-ft. check and gate 
valves, at $3,557 Rensselaer Valve Co.. Troy, gate 
and check valves «+ *%1 9°43; H. A. Forrest, New 
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BUYERS’ GUIDE 

















Aerial Tramways. 
American Steel 

Armor Plates. 
Truscon Steel Co. 


Asphalt. 
Barber Asphalt Co. 
Bitoslag Paving Co. 
The Barrett Co. 
New Orleans Refining Co. 
Pioneer Asphalt Co. 
Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 

Barber Asphalt Paving Co. 
The Barrett Co, 

Bitoslag Paving Co. 
Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 

Warren Bros. Co. 

Asphalt Floors. 

Barber Asphalt Paving Co. 
The Barrett Co. 

Sinclair Refining Co. 

The Texas Co. 

Warren Bros. Co. 

Asphalt Machinery. 

Barber Asphalt Paving Co. 
Cummer & Son Co., The F. P. 

Asphalt Plants. 

Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Warren Bros. Co. 

Asphalt Railroad Plants. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Warren Bros. Co. 

Asphalt Surface Heaters. 
Barber Asphalt Paving Co. 

Asphalt Tools. 

Barber Asphalt Paving Co. 
Warren Bros. Cu. 

Asphalt Tool Wagons. 

Barber Asphalt Paving Co. 

Auto Fire Apparatus. 

Diamond T Motor Car Co. 
Duplex Truck Co. 

Garford Co., The 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 

Back Fillers. 

Austin Machinery Corporation. 
Pawling and Harnischfeger. 

Barber Brand Cold Repair 
ment. 

Barber Asphalt Paving Co. 

Bar Cutters and Benders. 
Koehring Machine Co. 

Bars, Reinforcing. 

Truscon Steel Co. 

Bermudez Road Asphalt. 
Barber Asphalt Paving Co. 

Binders, Road. 

Barber Asphalt Paving Co. 
The Texas Co. 

Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 

Bitulithic Pavements. 
Warren Bros. Co. 


& Wire Co. 


Ce- 


Bodies. 
Lee Loader and Body Co. 


Braces, Extension. 
Kalamazoo Fdy. & Machine (g, 


Brick Rattlers. 
Olsen & Co., Tinius. 
Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co. 
Bridges. 
Lewis-Hall 
Pan-American 
struction Co. 
Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 
Buckets, Dumping. 
Pawling and Harnischfeger. 
Cableway Accessories. 
Sauerman Bros, 
Cableway Excavators. 
Sauerman Bros. 
Calculators. 
Kolesch & Co. 
Car Pullers, Electric. 
Mead-Morrison Mfg. Co. 
Car Unloaders. 
Austin Machinery Corporation. 
Heltzel Steel Form & Iron Co. 
Castings. 
American Cast Iron Pipe Co, 
U. S. Cast Iron Pipe & Fady. Co. 
Cast Iron Pipe. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Iron Works. 
Bridge & Con- 


Cement, Portland. 
Portland Cement Association. 


Cement Testing. 


Kirschbraun, Lester. 


Cement Testing Machinery. 7 
Tinius Olsen Testing Mach. Co. 


Chimneys, Concrete. 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
Austin Machinery Corporation. 
Koehring Machine Co. 
Lakewood Engineering Co. 
Smith Co., T. L. The 


Concrete, Reinforcement. 
American Steel & Wire Co. 
Truscon Steel Co. 


Conduits. 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods, 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Artingstall, Wm. 
Brossmann, Chas. 

Burd & Giffels. 

City Wastes Disposal Co. 
Dow & Smith. 

Fargo Engineering Co. 


Flood, Walter H., & Co. 
Samuel A. Greeley. 
Hill & Ferguson 
Howard, 1. W 

Hin~* & Coe... Ro 


Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester, 
Potter, Alexander. 
Shields, W. S. 

Van Trump, Isaac. 
Wells, James P. 

Contractors. 

City Wastes Disposal Co. 
Sullivan, Long & Hagerty. 
Warren Bros. Co. 

Contractors’ Tools and Machinery. 
Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 
Barber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 
Koehring Machine Co. 
Lakewood Engineering Co. 
Littleford Bros. 

Smith Co.,eT. L. The 

Contractors’ Wagons. 

Austin Machinery Corporation. 
Austin-Western Co., Ltd., The 

Conveying Machinery. 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 
Webster Mfg. Co. 

Cranes and Hoists. 

Austin Machimery Corporation. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 

Creosote. 

The Barrett Co. 
Republic Creosoting Co. 

Creosoted Wood Block. 

(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 

Crushers, Rock and Ore. : 

Austin-Western Road Machin- 
ery Co. 
Good Roads Machinery Co., Inc. 

Crushed Stone. 

Cleveland Stone Co., The 

Culvert Molds. 

Austin-Western Co., Ltd., The 
Storms Mfg. Co. 

Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 

Culvert Pipe, Vitrified. 

Cannelton Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 

Culverts. 

Newport Culvert Co. 
Truscon Steel Co. 

Curb and Gutter Forms. 
Heltzel Steel Form & 
Truscon Steel Co. 

Curb Bar. 

Truscon Steel Co. 

Curbing, Sandstone. 
Cleveland Stone Co., The 

Direct Oxidation Process. 

Direct Oxidation Process Corp. 

Drag-Line Excavators. 

Austin Machinery Corporation. 

Drag Scrapers. 
Austin-Western 

ery Co. 

Drain Tile. 

Dee Clay Mfg. Co., W. E. 

Dryers. 

Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western 
ery Co. 


Iron Co. 


Road Machin- 


Road Machin- 


Dump Wagons. 
Austin-Western 
ery Co. 


Road Machin- 
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Orleans, La., contr. to trench, lay and place water 
pipe, at $19,278. 

Minn., North Branch—Hedberg Boise, 2208% 
West 2nd. St., Duluth, award. contr. for bldg. water 
works system, at $33,174. 

Minn., Rush City—Gedney & Murphy, 613 Globe 
Bldg., St. Paul, Minn., award. contr. for wells and 
suctions mains, at $41,125. 

Miss., Pascagoula—J. B. McCrary Engrg. Corp., 
Atlanta, Ga., award. contr. to constr. water sup- 
ply and electric light plant and power house; also 
install water and elec. lighting system. $61,600. 

Mo., Moberly—Lynch McDonald Constr. Co., 
award. contr. to improve water works; constr. dam, 
spillway and intake well, erect power house, fiter 
plant, chem. storage house and pumping station at 
dam, all of brick constr.; install 4-unit 2,000,000-gal. 
rapid sand conc. filter plant, 4 centrif. pumps, con- 
densing pumping engine, etc., at total cost $350,000. 

. Y., New York City—P. J. Brennan & Son, 624 
Madison Ave., N. Y. C., awarded contract (general) 
for sewers, water mains, etc., at site of new public 
schools, at $869,000. 

Ohio, Idlewood (Cleveland P. O.)—D. Pfahl 
Guardian Bldg., Cleveland, award. contr. for laying 
1,200 ft. 4-16-in. cast iron water mains in Belvoir 
Blvd.—Cedar Road to south corp. line—at $51,481. 

Ohio, Euclid—Village let contr. for laying water 
mains in Midland Road, Ivan and Newman Aves., 
to A. C. Hattendorff, 1061 6th Ave., E. Cleveland, at 
$11,395; Nicholas Ave., to J. B. Lynn, Lampson Rd., 
Cleveland, $11,923; Tracy Ave., to Iafornaro & Co., 
Murray Hill Rd., Cleveland, at $2,885. i 

Ohio, So. Euclid—Village let contr. for laying 9,- 
740 ft. 4-16-in. cast iron water mains in Mayfield 
Rd., to T. Marro, Illuminating Bldg., Cleveland, at 
$73,741; 8,250 ft. 4-16-in. c. i. water main in Belvoir 
—— to Cedar Rds.—to A. Marra, at 
$64,549. 

Ohio, Toledo—A. Bentley & Sons, Toledo, award. 
contr. for a substruct. of pumping station, at $274,- 
800. Bids will be readvertised for superstruct. and 
equipt. : 

Ohio, Wickliffe—Gantos Constr. Co., Columbia 
Bldg., Cleveland, award. contr. for laying water 
mains in Spring Rd. to Hillcrest, Oakdale, Thrush, 
Elm, Robindale and Maple Avenues, at $32,472; 
Ryde Rd. and Mosher Avene to Post Constr. Co., 
343 The Arcade, Cleveland, at $48,429. ’ 

Okla., Wynona—M. L. Cunningham, Empire 
Bldg., Okla. City, award. contr. for bldg. water 
works and sewerage systems, involving 6-8-in. Cl. 
B cast iron mains and 40,000 ft. 8-12-in. vitr. sew- 
ers, at $272,322. 

Tex., Mineral Wells—Tibbets & Pleasant, Okmul- 
gee, Okla. award. contr. to complete 1,500,000-gal. 
plant; contr. 4%4 mi. 12-in. case iron pipe line, 2 
pump stations and equipt.; fiter basins and power 
line; install four 750 G. P. M. pumps and 4 75 h. p. 
motors, at total cost of $200,000. 








Prospective Work 








ROADS AND STREETS 


Ala., Birmingham—Extension of paving on 8th 
Ave. No.— present end of paving at Walker, or 6th 
St. to 19th St. and Ave. E, Ensley, thru Graymond 
and Owento, will begin as soon as Ord. providing 
for proj. is put thru. Est. cost $300,000; type, Bitu- 
lithic. Extension will be built from curb to curb 
and sidewalks built at same time. 

Ala., Birmingham—Jefferson County will surface 
Rocky Ridge, Adger and Oak Grove Rds., with 
chert. $80,000 bonds sold. D. C. Bal, Pres. Bd. of 
Revenue. 

Ala., Montgomery—State Hwy. Comn., approved 
project in Lauderdale Co., costing approx. $106,000. 
Douglas Co. will furnish $40,000. 

Ark., Fort Smith—News received from Washing- 
ton by officials of Ft. Smith Rd. Dist. and Sebastian 
Bridge Dist. of allotment of $12,000,000 to Arkansas 
for bridge and hwy, aid this year. Bridge Commrs. 
have asked for $100,000 and this will aid in constr. 
of connecting link bet. Ark. and Okla. hwy. sys- 


tems. Okla. is allotted $8,000,00 and part of this 
may aid in constr. of Albert Pike Hwy. to the 
bridge. 

Cal., Bakersfield—Decisive steps taken by City 
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Council toward improving main arteries leading in- 
to city. Plans and specfs. now being prepared for 
paving Union Ave.; also for paving Oak St. Pro- 
ceedings to pave Summer St.—Bakersfield to E. 
Bakersfield— have been started. 

Cal., Long Beach—Ords. for street work adopted 
by City Comn.: Raymond Ave.—7th to 10th Sts.— 


grading and constructing 5-in. cone. pavement, 
cem. curb, walks and gutters; also corrug. iron 


pipe and cem. culvert; Virginia Ct.—7th to 8th Sts., 
and La Reina Way bet. Magnolia and Chestnut 
Aves.—to be graded and paved with conc. base 
and bit. protective coat; Neptune Pl.—8th to 9th 
Sts.—to be graded and paved with one-course 
cone.; alley in blk. 42, resub. of part of Alamitos 
Beach town site betw. Quito and Redondo Aves. 
to be graded and paved with one-course conc. 

Cal., Visalia—City Trustees have approved plans 
and specfes. for paving E. Main St. and widening 
of Main St. Ests. of cost $425,000, not including 
paving and proposed viaduct which will cost $500,- 
000 additional. 


Del., Wilmington—Street impvts. to cost nearly 
$900,000 planned for city. 
Fla., Jacksonville—Will pave streets here. Voted 


$100,000 positive and $150,000 tentative bond issues. 
Jno. S. Bond, Chrmn., City Comn. 

Fla., Miami—Commrs. Dade Co. having prelim. 
surveys and estimates made for bldg 9 miles road 
from here to Key Largo, asph., brick or macadam. 
Abt. $100,000. H. Crabtree, Miami, Engr. 

Ida., Pocatello—City Comn. has authorized crea- 
tion of paving Dists. Nos. 25 and 31. Est. cost 
$624,000. 

il., Carbondale—Plans being prepared for paving 
Dist. No. 6 as follows: Elm—Illinois to Poplar; 
Cherry—lll. to Hays; College— Poplar to Hays; 
Mill—lll. to Rawlings; Ash—College to Elm; Bev- 
eridge—College to Elm; Poplar—College to Mill; 
Rawings—Cherry to Mill; Hays—College to Cherry 
and Freeman—Rawlings to Forest. Specfs. call for 
20 ft. brk. pavement on every street with excep- 
tion of Cherry and W. College Sts.; a 4-in. conc. 
base with one in. sand bet. cone. and brick. 

ll., Chicago—$1,000,000 will be spent to repave 
State St. in downtown district. Under proposed 
paving plan street level will be made flush with the 
curb in many places. It is expected to finish the 
work by July ist. 

il., Elgin—Total 
outlined by City 





cost of street paving impvts., 
Council, will be $464,000. Ests. 
completed by Commr. Morgan H. Brightman and 
Victor H. Kasser. Of this amt, $35,000 has been 
allotted to traction company for payment, for pave- 
ment bet. and 1 ft. on either side of car trks. 
Resident streets will be paved with asphalt. 

Ind., Indianapolis—Bd. of Wks. confirmed reso- 
lution for impvts. of East St., Guilford Ave.—Edge- 
wood Pl. to Maple Rd. Blvd. Plans ordered for 
perm. impvt. of ist alley west of Illinois St.—23rd 
St. to 24th St. Prelim. orders issued for street pav- 
ing material for improving blvd. place with asph., 
lst alley east of Park Ave., with 2-course conc. 
and Blvd. Pl. Asph., alley east of Park Ave., 2- 
course cone. De Quincy St.—Mich St. to 10th St., 
bitum conc. 

Ind., Terre Haute—Vigo County had plans pre- 
pared for grubbing, grading, paving and bldg. cul- 
verts, and small sewers in 2 miles Geo. F. Asbury 
Rd., Harrison Twp., involving 2040 lin. ft. plain 
curbing, 10,980 cu. yds. earth excay., 20,300 sq. yds. 
brikote cone., ete. Abt. $102,368. G. R. Grimes, 
Co. Bldg. Engr. 

la., Clinton—Plans and specfs. being prepared by 
City Engr. for city’s big paving program for this 
year. It is expected to start work early this Spring 
on following: 6th St., Lyons—Main to old dividing 
line betw. Clinton & Lyons; 2nd St., Clinton—old 
dividing line to Reznor St.; 9th Ave.—3rd to 4th 
Sts.; 10th Ave.—3rd to 4th Sts.; 1lth Ave.—4th to 
6th Sts.; 4th St.—10th to 11th Aves.; 5th St.—4th to 
llth Ave.; 6th St.—4th to 9th and 10th Ave. to 
Comamche Ave.; 11th—intersect. with 4th St. 
along diagonal street to intersect. of 10th Ave. and 
Third St. All will be graded, curbed, paved and re- 
surfaced and from 2nd to Ist street on Second is to 
to be improved wth curb and gutter. 


la., Coon Rapids—Town plans to pave, curb, gut- 
ter and build storm sewers in about 20 blocks. 
O. V. Middleton, Mayor. C. L. Huff, Logan, Engr. 

la., Davenport—City will grade, curb and pave 
following streets: First St., $30,594; Locust St., 
$21,383; Middle Rd., $31,685; Spring St., $15,885; 
Taylor St., $3,426; 10th St., $5,633; Telegraph Rd., 
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Dust Laying Compound, 
The Barrett Co. 
Standard Oil Co. (Indiana) 

ene Texas Co. 

kidge Protector. 

Truscon Steel Co. 

Electrical Wires & Cables. 
American Steel & Wire Co. 

Elevating Graders. 
Austin-Western Road Machin- 

ery Co. 

Klevators. 

Cc. H. & E. Mfg. Co. 

Engineering Instruments. 


Kolesch & Co. 
Lufkin Rule Co., The 
wr, 


& E Mfg. Co. 
sauderent Engine Co. 


Excavating Machinery. 
F. C. Austin Machinery Co. 
Pawling and Harnischfeger. 
Sauerman Bros, 
Smith Co., T. L. The 
Expansion Joint Compound, 
The Barrett Co. 
Pioneer Asphalt Co. 
Truscon Steel Co, 
Explosives. 
E. I. du Pont de Nemours & Co. 


Fence, Iron, 
Cincinnati Iron Fence Co. 
Fillers (Paving Joint). 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 
Sinclair Refining Co. 
The Texas Co. 
Fire Brick, 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
Flue Liners. 
Cannelton Sewer Pipe Co. 
_ Dee Clay Mfg. Co., W. E. 
Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 
Forms, Road, 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 
Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 


ee (Wall Bldg., Construction, 


c.). 
Heltzel Steel Form & Iron Co. 
Gas Pipe. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 
Graders. 
Austin-Western Road Machin- 
ery Co. 
Good Roads Machinery Co., Inc. 
Granite Block. 
Granite Paving Block Mfrs. 
Assn. of the U. S., Ine. 
Gravel Screener and Loader. 
Good Roads Machinery Co., Inc. 
Jordan & Steele Mfg. Co., Inc. 
Heaters (Rock and Sand). 
Littleford Bros, 
Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros, 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling and Harnischfeger. 


Hoists, Electric. 
Mead-Morrison Mfg. Co. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Cc. H. & E. Mfg. Co. 
Lewis-Hall Iron Works. 
Mead-Morrison Mfg. Co. 


Hot Mixers. 

F. C. Austin Machinery Co. 

Barber Asphalt Paving Co. 
Hydrants, 

Flower Valve Mfg. Co. 
Inlets (Sewer). 

Dee Co., Wm. E. 

Madison Foundry Co. 
Insulating Material. 

The Barrett Co. 

Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co. 

Kettles (Portable). 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 


Loaders. 
Brown Portable Conveying Ma- 
chine Co, 
Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm, E 


Mastic. 

Pioneer Asphalt Co, 
Meter Boxes, 

McNutt Meter Box Co. 


Mixers, Asphalt, 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Sons Co., The F. D. 


Mixers, Concrete, 
Austin Machinery Corporation. 
Koehring Machine Company. 
Lakewood Engineering Co. 
T. L. Smith Co. 


Mixers—Mortar. 
Cc. H,. & E, Mfg. Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Diamond T Motor Car Co. 
Duplex Truck Co, 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Trucks, 
Acme Motor Truck Co. 
Duplex Truck Co. 
Diamond T Motor Car Co. 
Federal Motor Truck Co. 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Motor Truck Flushers, Sprinklers 
and Oilers, 
Acme Motor Truck Co. 
Austin Machinery Corporation. 
Diamond T Motor Car Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
Garford Motor Truck Co., The 
The Gramm-Bernstein Motor 
Truck Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 
Municipal Castings. 
Dee Co., Wm. 
Madison Foundry. 


Packing. 
Pioneer Asphalt Co. 
Paints (Asphalt). 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt Co. 
Paving Blocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 
Paving Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
National Paving Brick Mfrs. 


Assn. 
Springfield Paving Brick Co. 


Paving Contractors. 
Warren Bros Co. 


Paving Joint Compound. 
Barber Asphalt Paving Co. 
The Barrett Co. 

Pioneer Asphalt Co. 


Paving Joint Filler. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 


Paving Machines. 
Austin Machinery Corporation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plants (Asphalt). 
Austin Machinery Corporation. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc. 
Smith Co., T. L. The 
Warren Bros. Co. 


Pipe Cutters. 
W. W. Strickler & Bro. 


Pipe Dip and Coatings. 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
‘Austin-Western Road Cach. Co. 


Portable Paving Plants 
Austin Machinery Carpevation. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Good Roads Machinery Co., Inc. 
Warren Bros. Co. 


Portable Stone Bins. : 
Austin-Western Road Machin- 
ery Co. 
Good Roads Machinery Co., Inc. 


sit 
Cc. H. & E. Mfg. 
De Laval Steam Turbine Co. 
Harris Air Pump Company. 
Midwest Engine Co. 
Smith Co., T. L., The 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 


Road Building Material. 
Barber Asphalt Paving Co. 
Kentucky Rock Asphalt Co. 
Sinclair Refining Company. 
The Texas Co. 
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$46,044; Warren St., $7,509; Washington St., $4,937. 
Material: sheet asph., or Willite pavement on new 
cone. base. L. W. Christensen, City Clk. | 

la., Fort Dodge—Plans prepared for grading at 
various locations. Ready for bids about May 1. 
Engr. L. B. Stephenson, Court House. 

Mich., Allegan—City Council has voted to con- 
struct over 6 miles of pavement on Water, Ely, 
and N. Main Sts. 

Mich., Jackson—Extensive public impvts. author- 
ized by City Comn. in construction of pavement, 
sewers and water mains. Work will involve ex- 
pendt. of approx. $700,000, of which $427,269 will 
be borne by the taxpayers. 

Minn., Worthington—City will pave _ various 
streets involving 20,000 cu. yds. grading, 75,000 sq. 
yds. paving, 48,000 lin. ft. curbing. Cons. Engr., 
L. P. Wolff, 1000 Guardian Life Bldg., St. Paul. 

Miss., Pascagoula—Jackson Co. will constr. conc. 
hwy. across Beat 4, 17 miles. $180,000 bonds voted. 
Fred Taylor, Clk. Co. Supvrs. Dist 4. 

Mont., Billings—Plans being prepared for paving 
4 or 5 miles Burlington, Grand and Alderson Blvds., 
B. C. D. and E. Aves., N. 32nd St. and portions of 
3rd and 4th Aves., N. Abt. $200,000. E. M. Sneck- 
enberger, City Engr. 

Mont., Helena—State Hwy. Comn. plans to gravel 
surf. 11 miles Streater-Exeter Rd., $91,300; 8 miles 
Dodson-Haro Rd., $60,225; 15 miles Bynum-Dupuyer 
Rd., $110,000. J. N. Edy, St. Engr. 

Mont., Missoula—Dist. Engr. Fred Thieme, Forest 
Service, announces that Secy. of Agricult. has ap- 
proved execution of a co-operative agreement for 
constr. of Cold Springs sect. of W. Gallatin Rd. 
It is planned to constr. 4 sections of hwy. during 
coming season, bringing the roard thru the can- 
yon. 

N. J., Red Bank—$1,079,000 bonds offered for sale 
by Freeholders. Of total $667,000 will be known as 
road bonds and $412,000 as bridge bonds. Clerk has 
been directed by Freeholders to call for bids for 
paving Red Bank and Fair Haven road. County 
Engr. directed to prepare plans for paving Sea- 
bright Rd. on eastern end of drawnbrdg. as far as 
Ocean Ave. 

N. Y., Albany—Onondaga Co. Hwys. to be built 
are as follows: Fayetteville-Mycenae hwy., 3.94 
mi.; Scott-Borodino Rd., 4.05 mi., closing gap in 
loop from Skaneateles to Homer. Other hwys. 
contemplated are Port Bryon-Conquest, 5.9 miles, 
Cayuga Co., cone.; Weedsport-Jordan, 3.29 mi., 
Cayuga Co.; Genoa-No. Lansing, 5.04 mi., Cayuga 
Co.; Marathon-Cortland, 6.54 mi. and its connect’g 
hwy. in Broome Co. Lisle-Killowag Rd., 4.37 mi. 
bitum. macadam; Solon-Gee Brook, 2.23 mi. bitum. 
macadam, Cortland Co.; Williamstown-Redfield Rd., 
9.37 mi. bitum. macad., Phoenix-Mexico, part 3, 
2.2 mi. bitum. macadam, Oswego Co.; Watkins- 
Lodi, 11.43 miles, cone., Seneca Co. 

N. Y., Binghamton—Many thousands of dollars 
are going to be expended the coming season on the 
“Square Deal Tract.’’ Several thousand ft. of new 
conc. walk will be laid. It has also been decided 
to lay curbing in Cook and Lusk Sts. and other 
short thoroughfares—approximately abt. 10,000 ft. 
Sewer service will be developed as in the past; til- 
ing will be laid in Floral Ave.—Lusk to Riverside 
Dr., thence to Theron St., thru Theron onto sus- 
quehanna River. The stretch in Theron St.—Lusk 
to river—covers more than one-quarter of a mile. 

N. Y., Brooklyn—Notification received by Boro. 
Pres. Riegleman that he has been authorized by Bd. 
of Est. to expend $1,532,500 for paving. Every sect. 
of Borough will benefit. 

N. Y., Brooklyn—Joint local Bds. of Impvt. for 
Jamaica and Newtown adopted resolutions to grade 
and pave Rockaway Blvd., from conduit line to 
New York Ave. and from New York Ave. to Nas- 
sau Co. line, all. within Jamaica South and Spring- 
field Dists. Est. cost $327,000. Local Bd. adopted 
petition to regulate, grade, curb and flag Chichester 
Ave.—Hollis to West Point Aves., Hollis. Some 
changes must be made to prevent the pocketing of 
water from W. Point Ave. to Ulster Ave. Proposed 
impvt. will cost abt. $20,500. Petition to grade, 
curb, flag and pave Liberty Ave.—Rockaway Blvd. 
to Lefferts Ave., 4th Ward. (Est. cost $70,000) 
adopted. 


N. Y., Buffalo—Council Comn. in favor of author- 
izing Commr. Pub. Wks., to go ahead with long 
delayed asph. paving of streets for which contracts 
were entered into, work having been delayed to 
await paving betwen trks. of International Ry. Co. 
50 streets are in this category, total cost amount-, 
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ing to about $1,000,000. Company has signified its 
intention to do its part. It is estimated list of 
streets, not under contract, proposed to be paved, 
involves expendt. of abt. $600,000, bringing total 
cost of paving and repaving up to $1,600,000. 

N. C., Asheville—St. Clair Co. will construct 
——— Rd.; voted $56,225 bonds. $225,000 avail- 
able. 

N. C., Asheville—Applications filed for 38,995 ft. 
of paving here, costing approx. a million dollars. 
It is expected that work on at least 14,900 will be- 
gin this Spring costing betw. $250,000 and $300,000. 

O., Kenmore—Plans being prepared for paving 
streets; also 6 other streets proposed. $284,000 
bond issue; has passed Council. 

Okla., Norman—72 blocks of paving planned and 
several miles cement sidewalks. W. R. Gater, City 


gr. 

Okla., Okmulgee—Co. Commrs. voted to spend 
$250,000 to meet fed. aid offer to construct half- 
million dollar cone. road betw. Okmulgee and Beggs 
—11 miles. 

Okla., Waiters—Good Roads Program being pro- 
moted by citizens of Cotton County. It will pro- 
vide hard surfaced roads from Stephens County 
line on east thru Walters, Randlett and Devol with 
road no. from 4 miles of Walters to connect with 
hard surfaced rd. being built from Lawton south. 
Another proj. is rd. from Walters thru Temple to 
Byers bridge over Red River. 

Pa., Reading—City will expend about $740,000 on 
various public impvts. These include street pav- 
ing, sewers, etc. 

Tenn., Bolivar—Hardeman Co. plans to pave and 
construct bridges on 12.9 miles of road from here 
to McNairy Co. line, 16 ft. wide. $350,000; pave 
14.1 mile rd. from here to Fayette Co. line 16 ft. 
wide, $350,000; both bitum. macadam. 

Tex., Brenham—Washington Co. having plans 
prepared for bldg. 30 mi. East and West Hwy., 
cone., including cone. draing. structs. and brdg. 
over Brazos river. Abt. $825,000. Fed, Govt. appro- 
priated $325,000 toward project. G. <A. Bracher, 
Brenham, Engr. 

Tex., Corpus Christi—Nueces Co. will construct 
34.91 miles of rd. in Precincts 1, 3. 4 of State Hwy. 
No. 12. $746,813.85. 

Va., Lynchburg—City will improve 5th St.—Main 
to Park Ave. $100,000. E. A. Beck, City Mer. 

Wash., Olympia—State Hwy. Comn. has outlined 
paving and other work to be done under authoriza— 
tion of new legislation. Program includes 6 miles 
paving on Sunset Hwy., King Co. It was decided to 
complete as much as possible this year of Pacific 
Hwy. This impvt. will involve expendt. of abt. $2,- 
000,000. On Olympia Hwy. Comn., authorized paving 
from Olympia to Perry Crk., 4% mi.; 3 mi. from 
Thurston Co. line to Kamilche; 3% mi. betw. Aber- 
deen and Grays Harbor County Club. Grading on 
hwy. covers widening of route betw. Hoodsport and 
Brinnon, 10 mi. which work will be commenced 
shortly; 3 mi. betw. Crocker Lake and Discovery 
Bay; graveling 11% mi. around Lake Crescent; 
grading 7 mi. from Elma to McCleary and widen- 
ing of hwy. from McCleary to Perry Crk. On 
National Pk. Hwy. Comn., has authorized 4% mi. 
paving—Muck Crk. to Ohop Hill, Pierce County; 
straightening Ohop Hill grade; 5 mi. paving—Pet- 
ersons to La Grande; completion of grading in Nis- 
qually Canon; 3 mi. grading La Grande to Alder 
and 13 mi. grading befw. Alder to Ashford. 3 mi. 
grading will also be carried from Ashford up toward 
Rainier Nat’l Pk. gates; 3 mi. graveling will be laid 
betw. Mineral and Morton. Ocean Beach Hwy. 
impvt. includes abt. 3 mi. paving and 2 mi. grading 
—Chehalis to Adna; graveling 8 mi.—Nasel to Bear 
River, Pacific Co.; graveling 3 mi.—Johnston’s 
landing to Nasel; grading and graveling 5 mi.— 
Gray’s River P. O. to Deep River; constr. of 
steel brdg. over Cowlitz at Kelos which will cost 
abt. $250,000. On North Bank Hwy. Comn. au- 
thorized excav. government slide in Skamania Co.; 
cone. brdg. at Stevenson; 10 mi. surfacing on 
Naches Pass Hwy., from Greenwater River east. 

Wash., Seattle—Ord. passed by City to open 
Olive St.—Bellevue to Broadway, providing wide 
business thoroughfare from residential distrct of 
Capitol Hill, Volunteer Pk., Mt. Baker and other 
districts to downtown bus. section. Abt. $250,000. 
Cost will be borne by property owners. 98 percent 
of whom petitioned for impvt. A. Dimock, City 
Engr. 

Wis., Rhinelander—Co. Hwy. Comn. Parker has 
outlined hwy. work for county as follows: Rhine- 
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Road Binder. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Pioneer Asphalt Co. 
Sinclair Refining Company. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 
Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co, 
Road Graders. 
Austin- Western Road Machin- 
ery The 
eu Roads Machinery Co., Inc. 
Road Machinery. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Lakewood Engineering Co. 
Mayer, F. 
Midwest Engine Co. 
Warren Bros. Uo. 
Road Planer. 
Austin-Western Road Machin- 
ery Co., The 
Road Oil and Preservatives. 
Barber Asphalt Paving Co. 
The Barrett Co. 
New Orleans Refining Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Road Rollers. 
Austin- ogee Road Machin- 
ery Co., T 
Barber Anphalt Paving Co. 
Good Roads Machinery Co., Inc. 


Road Tampers. 
Lakewood Engineering Co. 
k Crushers. 
wey wemere Road Machin- 
ery Co., Th 
Good Roads Machinery Co., Ine. 
Roofing Material. 
Barber Asphalt Paving Co 
The Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 
Warren Bros, Co. 


Sand Dryers. 
palace & Son Co., The F. D. 


Saw Rigs. 
Cc. H. & E. Mfg. Co. 


Sandstone. 
Reveinnt Stone Co. 


ers. 
Austin-Western Road Machin- 
ery Co., The 
Gooa Roads Machinery Co., Inc. 


Scrapers, Drag Line 
Pewling and Harnishchfeger. 


Sauerman Bros. 


Serapers, Graders, Plows, Etc. 
Austin- weges Road Machin- 
ery Co., 
Good Soles _ Co., Inc. 


Scrapers, Power. 
Sauerman Bros. 


Sewage Treatment. 
Direct Oxidation Process Corp. 


Sewer Braces. 
Kalamazoo Fdry. 
Dee Co., Wm 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


& Mach. Co. 


Sewer Forms. 
Heltzel Steel Form & Iron Gu. 


Sewer Pipe. 
Cannelton Sewer .Pipe Co. 
Dee Clay Mfg. Co., W. E. 
Clay Products Association. 
Sewer Rods. 
Stewart, W. H. 
Sidewalks (Stone). 
Cleveland Stone Co. 
Sluice Gates. 
Coldwell-Wilcox Co. 
Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Special Castings. 
Crane Co. 
Flower Valve Mfg. Co. 
U. 8S. Cast Iron Pipe & Fdy. Co 
Sprinklers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co., The 
Steel Joists, Studs and Sash. 
Truscon Steel Co. 
Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co., The 


Stone Crushers. 


Austin-Western Road Machin- 
ery Co., The 
Stone Curbing. 
Cleveland Stone Co. 
Stone Elevators. 
Austin-Western Road Machin- 


ery Co., The 
Stone flagging. 
Cleveland Stone Co. 
Stone Spreaders. 
Austin-Western Road Machin- 
ery Co. 
Burch Plow Works Co. 
Stone Screens. 
Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 
Street Cleaning Machinery (Horse 
Drawn). 
Austin-Western Road Machin- 
ery 
Street Crossings. 
Cleveland Stone Co. 
Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 
Street Paving Material. 
Barber Asphalt Paving Co. 
The Texas Co. 
Street Sprinklers (Horse Drawn). 
Austin-Western Co., Ltd., The 
Structural Steel. 
Lewis-Hall Iron Works, 
Surveyors’ Instruments. 
Kolesch & Co. 
Lufkin Rule Co., The 
Sweepers. 
Austin Machinery Corporation. 
Austin-Western Road Machin- 
ery Co. 
Elgin Sales Corp. 
Tamping Machines. 
Pawling and Harnischfeger. 
Tanks, Water Supply. 
Mensch, L. J. 
Tar and Pitch, 
The Barrett Co, 
Philip Carey Co., The 
Tar Heaters. 
Littleford Bros. 


Tarvia. 
The Barrett Co, 

Testing Chemists. 
Dow & Smith. 
Walter H. Flood, 
Howard, J. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 

‘Traction Engines, 
Austin-Western Road Machin- 

ery Co. 


Traction Engines (Oil or Kero- 


sene). 
Austin-Western Road Mach. Co. 
Tractors. 
Austin Machinery Corporation. 
Holt Mfg. Co., Inc, 
Trailers, 
Lee Loader and Body Co. 


Trench Braces. 
Kalamazoo Fdry & Mich. Co. 


Trench Machinery. 
Austin -Machinery Spatien. 
Kalamazoo Fdy. & Machine Co 
Pawling and Harnischfeger 


Trinidad Lake Asphalt. 

Barber Asphalt Paving Co. 
Turbines, Steam. 

De Laval Steam Turbine Co. 
Valves. 

Coldwell-Wilcox Co. 

Flower Valve Mfg. Co. 
Wall Coping. 

Cannelton Sewer Pipe Co. 
Warranite. 

Warren Bros, Co, 


Water Main Cleaning. 
eens Water Main Cleaning 
0. 
Water Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Waterproofing. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Pioneer Asphalt, Co. 
The Texas Co. 
Truscon Steel Co, 
Water Purification. 
Direct Oxidation Process Corp. 
Pennsylvania Salt Mfg. Co. 
Water Softener, 
The Refinite Co. 
Water Works Supplies and Equip- 
ment, 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau. 
Coldwell-Wilcox Co. 
Flower Valve a Co. 
Mueller Mfg. Co. 
Pennsylvania Salt Mfg. Co. 
Wheeled Scrapers. 
Austin-Western Road Machin- 
ery Co. 


Wire Rope. 
American Steel ‘& Wire Co. 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
Republic Creosoting Co, 
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lander-Sugar Cane Rd., Three Lakes. Rd.,Monico- 
Gagen-Three Lakes Rd., Rhinelander-Enterprise 
Rd. and unfinished Fed. contr. in town of Pelican, 
Rhinelander-Cassian Rd. Work will consist of re- 
grading, culverts and surfacing with crushed gravel 
abt. 6 mi. ‘Woodboro-Rhinelander Rd., Trunk Line 
No. 14; Tripoli-Willo Lake Rd., Squirrel Lake Rd., 
Woodruff Rd., Woodboro brdg. and large culvert 
on Trunk Line No. 14. 


SEWERAGE AND SEWAGE TREATMENT. 


_ Cal., Ceres—$30,000 bond issue authorized at spec- 
ial election for sewer system here. 

Cal., Glendale—$50,000 bond issue carried for sew- 
er system in the Verdugo Woodlands Dist. City 
will contribute $10,000 for disp. plant. Olmsted & 
Gillelen, Hollingsworth Bldg., Los Angeles, Engrs. 

Cal., Ontario—Resolutions of intention Nos. 460 
and 461 for constr. of sewers, adopted by Council. 
Work will be done under Vrooman Act and will 
cost abt. $50,000. F. E. Alford, City Ener. 

Ont., London—According to City Engr. Brazier 
$1,000.000 will be expended ‘in City on sewers dur- 
ing 1921. West London sewers will cost $572,000: 
storm sewers on Wellington St., So., $271,000 and 
other projected sewers $175,000. 

Ct., Bridgeport—City plans constr. of storm and 
san. sewers in several streets. J. A. McElroy, City 
Engr. Sewerage and Paving Comn. plan to com- 
plete san. lateral sewerage sys. in Black Rock Sec., 
$50,000; build san. sewerage sys. in Mountain Grove 
Street et al., $60,000; storm water and san. sewer- 
age sys. in Grand St., $65,000; Park St.. $15,000, 
Lindley St., $75,000. J. A. McElroy, City Engr. 

D. C., Washington—Will issue $375,000 bonds for 
constr. and acquiring sewer and water systems 
within Wash. Suburban San. Dist..—area compris- 
ing 90 sq. mi. surounding Dist. Wash. Suburban 
San. Comn. Wm. T. S. Curtis. 

Ill., Roodhouse—As now planned the 
posed sewer system will cost $116,000. 

Ill., W. Chicago—Plans and cost of storm water 
sewers to drain W. Chicago in part and whole, 
show cost to be $177,000 to drain main streets and 
$311,000 to constr. complete system. 

Ind., Evansville—Mayor Bosse announced he had 
requested City Engr. Jas. D. Saunders to prepare 
plans and specfs. for what is probablv largest sewer 
impvt. program ever undertaken in City. First and 
larger sewer will be 4 mi. in length, exclusive of 
lateral inlets and will require more than a year for 
constr. It will be 8 or 10 ft. in diam. at mouth. 
Mayor hopes to let contr. abt. middle of Summer; 
second sewer will be a main sewer to drain north- 
ern sect. of city. 


new pro- 


La., Cedar Grove—Prelim. plans and_ surveys 
made for constr. of sewerage system to include 
disp. plant. Abt. $125,000. E. T. Archer & Co., 


Kans. City, Mo., Engrs. 

Mass., W. Springfield (Springfield, P. O.)—City 
plans to constr. sewerage system in Meadows Dist. 
Abt. $35,000. Private plans. 

N. Y., Utica—City Engr. Cookingham authorized 
to call for bids for constr. of san. sewer in E. Utica, 
and Oneida St. and Baker Ave. sewers. Approx. 
cost $65,000. 

0O., Bowling Green—State Board and Commr. has 
ruled that city must make immediate plans for 
erection of disp. plant. Engineer will have to be 
employed and matter of bonds placed before the 
people. This will probably be in August. 

Pa., Philadelphia—Haverford Township plans to 
install $500,000 sewer system. 

S. D., Springfield—At special election bonds of 
$32,000 carried for installing sewerage system here. 

Tenn., Johnson City—$150,000 bonds voted for 
street and sewer work. W, C. Dyer, Commr. Sts. 
and Ener. 

Tex., El Paso—City considering improving disp. 
plant. Initial cost $120,000. 

Tex., Houston—City considering constr. of sewers 
in Montrose Yoakum Blvd. $50,000. 

Wis., Milwaukee—It will cost Whitefish Bay $55.- 
162 to constr. intercepting sewer to connect with 
Milwaukee’s sewerage system, according to ests. 
filed with State Bd. of Health. E. G. Orbert, Vil. 
Engr. Ests. also submitted by village of Shore- 
wood. 

Wis., Jefferson—Contemplate installing sewers on 


Plymouth St., to proposed new bldg. of efferson 
Realty Co. Abt. 2,800 ft. Engr. Parsons and Or- 
bert, 216 W. Water St., Milwaukee. Robt. K. 


Henry, City Clk. 
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WATER SUPPLY AND PURIFICATION. 


_ Que., Montreal—Water Board plans to do follow- 
ing work this year: Build addns. to filtr. plant, 
cost $500,000; constr. low-level reservoir, $2,000,000; 
addn. to Peel Street reservoir, $375,000; pumping 
station and equipt. for Notre Dame de Grace Ward, 
$500,000; addition and exten. to water intake at La- 
salle brdg., $200,000; raising mains to Peel St. res- 
ervoir, $85,000; new force main from low level 
pumping station to east end, $2,375.500; additional 
main from McTavish reservoir to Papineau Ave., 
$840,000; reinforcing present mains to Notre Dame 
de Grace Ward, $222,500; additional mains to feed 
Ville Emard ward, $332,500. 

Conn., Kensington—Fire Dist. plans to extend 
water supply systems. Est. cost $100,000. Engineer 
not selected. 

D. C., Washington—$375,000 bonds will be issued 
to construct and acquire water and sewer systems 


with Wash. Suburban San. Dist., an area compris- 
=e = sq. miles surrounding dist. Wash. Subur- 
an an. 


Fla., Jacksonville—Contemplate constr. of water 
works; $100,000 voted (positive) and $100.000 (tenta- 
tive) bond issues. Jno. S. Bond, Chrmn. City Comn. 

Ga., Atlanta—$2,850,000 water works impvt. bonds 
voted here. 

Ill., Bloomington—In accord. with plans reached 
at executive session of City Council, Dept. of Parks 
& Pub. Prop., is going ahead with plans for de- 
velopment of new West Market St. water plant. 
Present plans call for connect. of west side plant 
with city system by means of a 10-in. main direct 
from reservoir to Morris Ave.; sinking of one addn. 
well at west side plant and installation of suitable 
pressure pump to replace one now in use. Two 
pumps for west side plant ordered. 

Ind. Indianapolis—Prelim. plans complete for 
erection of a 10,000,000-gal. reservoir at Riverside 
pumping station of Indianapolis Water Co. Total 
cost of reservoir will be approx. $285,000; excavy. 
betw. $20,000 and $35,000. 

La., Cedar Grove—Prelim. plans prepared for 
constr. of new water wks. systems; will either drill 
well for supply. or get supply from Shrevesport. 
Abt. $125,000. E. T. Archer & Co. Kans. City, Mo., 
Engrs. 

Mich., Manistique—Ready for bids abt. May Ist 
for pumping station. Engrs. Alvord & Burdick. 8 
S. Dearborn St.. Chicago, Ill. 1 sty., 80x90 rein. 
conc., brk., $75,000. 

N. ¥., New York—Queens Boro. residents (Ridge- 
wood, Glendale and Evergreen Dists.) have de- 
manded that water mains be extended. Est. cost, 
$1,400,000. 

O., Fremont—Geo. H. Clark, Engr., Toledo, will 
revise plans for proposed ovurification and water 
softening plant to be erected by county at $200,000. 

O., Lakeview—Plans being prepared for pumping 
station and 3 mi. 6-in. mains. Abt. $70,000. H. Gil- 
gore, Clk. Jennings-Lawrence Co., Hartman Bldg., 
Columbus, Engrs. 

O., Youngstown—City will soon receive bids for 
laying water mains and installing addn. pumps at 
main water plant. Abt. $650,000. G. F. Turner, 
City Hall, Engr. 

S. D., Sioux Falls—Ready for bids abt. April 25 
for addition to water wks. bldg. Geo. W. Burn- 
side, Mayor. Archt. Jos. Swartz, 404 Minnehaha 
Bldg. Sioux Falls, will take bids; 1 sty. and base- 
ment, 70x90 struct. steel, r. c. frpf. stm. htg. conc. 
slab fir., Bedford trim hol. tile, rf. vents. skylights, 
steel sash, brk., steel truss and tile rf., $85,000. 

Tex., Dallas—David Morey, Jr., Dallas, retained 
by City as designing and supervising engineer for 
$450,000 filtr. plant at White Rock reservoir. Plans 
will be started immediately and it is hoped actual 
constr. can start within 3 mos. 

Va., Norfolk—City considering addn. impvts. to 
water works; complete constr. of Lake Prince 
Reservoir; dam at eastern end, pipe line, pumping 
station and bridges. $4,000.000. C. E. Ashburner, 
Mer. Walter H. Taylor 3d, Direct. Pub. Wks. 
Dabney H. Maury, Cons. Engr. 

W. Va., St. Albans—St. Albans Light, Water & 
Tee Co.. Myron G. Campbell, will extend water wks. 
and constr. 1.500,000-gal. filtr. plant. Total cost $75,- 
000. H. K. Bell, Engr., Lexington, Ky. 

Wis., Kawaskum—Plans drawn for water and 
sewer mains. wells and pump. Jerry Donohue, 
Shebovgan, Engr. Ed. Mueller, City ('% ‘cen nan 
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Compressed Stone Base for 


Warrenite-Bitulithic Pavement 


This form of base has been thoroughly and successfully tested for 
many years under widely varying climatic and. subsoil conditions, 
and has proven eminently satisfactory, including over 200 miles on 
the Columbia River Highway, Oregon, shown in illustration below. 











COLUMBIA RIVER HIGHWAY, PORTLAND, OREGON 


Warrenite-Bitulithic Surfacing over Old Macadam Sandy Road. Approach to the 
Columbia River Highway at Sandy River Bridge. 


SERVICE AND QUALITY 





the essential features in laying of Warrenite-Bitulithic. 


We furnish expert labor- 


atory service with every pavement laid. The result is shown by the phenomenal 


growth of Warrenite-Bitulithic. 


INSIST ON THE WARREN WAY 





INustrated Booklet on Compressed Stone Base furnished upon request, 
as well as other features of Warrenite-Bitulithic. 


Warren Brothers Company 


Executive Offices: 9 Cambridge St., Bowdoin Sq., BOSTON, MASS. 


DISTRICT OFFICES: 
St. Louis, Mo. 
Phoenix, Ariz. 
Washington, D. C. 
Minneapolis, Minn. 


New York, N. Y. 
Utica, N. Y. 
| Portland, Ore. 


Richmond, Va. 


Chicago, II. 


San Francisco, Cal. 


Memphis, Tenn. 
Los Angeles, Cal. 


Vancouver, B. C. 
Toronto, Ont. 
Winnipeg, Man. 
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EXPLOSIVES ~ SERVICE 





COMPLETE— 


From the Laboratory to the Point 
where Explosives are used 


WE do not consider that our work begins with the manufacture of 
high-grade explosives and ends with their sale to the user. 





Branch Offices: 


Birmingham, Ala. 


Boston, Mass. Preceding production and progressing with it, come research and exper- 
Chicago. Til : imentation that require the work of over 300 chemical and ballistic 
— = engineers. Through their efforts, new and more efficient explosives are 
Huntington, V. Va. being constantly developed, and careful check is kept on every stage of 
— , manufacture, insuring that uniform high quality for which Du Pont 
ag Sor gy So Explosives have been noted for more than a century. 
Pittsburgh, Pa. Their work is supplemented right at the point where explosives are used 
tome Mo. by a corps of highly trained field representatives whose business is to deter- 
 alahomngy Calif. mine the most efficient and most economical type of explosives for every 
Seattle, Wash. kind of work under every condition. And it is also their business to assist 
Sociwhcld. - : every user of Du Pont Explosives, whenever it is desired, by applying 
their specialized knowledge to the customer’s particular work with a view 


Du Pont Products Exhibit roa a E fe 
Atlantic City, N. J. to determining the most economical and efficient solution of his problems. 


Perhaps these two—the “before” and ‘‘after’”—features of Du Pont 
Explosives Service are largely responsible for the present confidence with 
which users of explosives regard Du Pont Explosives and the 
Du Pont Company. 
Thousands use — and swear by — Du Pont Explosives 
Service. It is at your command as well. 


E. I. du Pont de Nemours & Co., Inc. 


Sales Department: Explosives Division 












Wilmington, Delaware 
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